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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1986 ESTIMATES

GENERAL STATEMENT

The Research and Program Management appropriation funds the performance and management of research,
technology and test activities at NASA installations, and the planning, management and support of the many
and varied contractor research and development tasks necessary to meet the Nation"s ongoing objectives in
aeronautical and space research. Objectives of the efforts funded by the Research and Program Management
appropriation are to (1) provide the technical and management capability of the civil service staff needed
to conduct the full range of programs for which NASA is responsible, (2) provide base maintenance of
facilities and manage their use in support of research and development programs, and (3) provide effective
and efficient technical and administrative support for the research and development programs. For 1986, an
appropriation of $1,345,000,000 is requested.

The 21,800 permanent and temporary civil service personnel at eight major installations and Headquarters
are funded by the Research and Program Management appropriation. This civil service workforce is NASA"s
most important resource and is vital to future space and aeronautics research activities. Seventy percent
of the Research and Program Management appropriation is needed to provide for salaries and related costs of
this civil service workforce. About two percent is for travel, critical to manage successfully the Agency"s
in-house and contracted programs. The remaining amount of the Research and Program Management appropriation
provides for the research, test and operational facility support, and for related goods and services
necessary to operate the NASA installations and to accomplish NASA"s approved missions efficiently and
effectively.

NASA Field centers report to the Program Associate Administrator responsible for the major portion of
their technical programs. The principal roles assigned each installation based on demonstrated capabilities
and capacities to meet NASA"s overall program goals are as follows:
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Office of Space Flight:

Johnson Space Center: Manage the integrated Space Shuttle program, including orbiter production and
operation; astronaut and mission specialist selection and training; STS Operations including mission
planning, operational procedures and flight control; and management of the integrated Space Station program
and definition/development OF Space Station hardware.

Kennedy Space Center: Launch of Space Shuttle flights; the ground operational phase of the Space
Transportation System; the preparation and launch of payloads on the Space Shuttle and expendable launch
vehicles, and Space Station operational readiness planning.

Marshall Space Flight Centar: Manage the Space Shuttle main engine, solid rocket booster and external
tank projects; management of NASA"s activities on the Spacelab project; management of large automated
spacecraft projects such as the Hubble Space Telescope; experiments in materials processing in space; and
definition/development OF the Space Station common module and laboratory outfitting.

National Space Technology Laboratories: Support Space Shuttle engine procurement and testing; Earth
resources research and technology transfer; and support functions for other Government agencies located
there.

Office of Space Science and Applications

Goddard space Flight Center: Develop and operate the Earth orbital flight experiments and automated
spacecraft to conduct scientific investigations and demonstrate practical applications; the management of
the tracking and data acquisition activities for Earth orbital missions; management of the Delta launch
vehicle program; management and launch of sounding rockets and balloons; operation of an instrumented flight
range for aeronautical and space research; and definition/development OF the Space Station platforms and
payload accommodations. The Wallops Flight Facility is an operational element and component installation of
the Goddard Space Flight Center.

Office of Aeronautics and Space Technology:

Ames Research Center: Conduct short haul aircraft and rotorcraft research and technology, computational
fluid dynamics, planetary probe research, life sciences, aeronautical flight research and testing, as well
as providing an alternate landing site for Space Shuttle operational missions at the Dryden Flight Research
Facility, an operational element and component installation of Ames.

Langley Research Center: Conduct long haul aircraft research and technology, emphasizing fuel
conservation, safety and environmental effects; aerospace structures technology; environmental quality
monitoring by remote sensing; and advanced space systems technology.
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Lewis Research Center: Conduct aeronautical and space propulsion research and technology; space
communications research and technology; space energy systems research and technology; definition/development
of the Space Station power system; and development of the Centaur cryogenic upper stage for use in the Space
Shuttle and management of the Centaur expendable launch vehicle program.

The 1986 budget provides the necessary resources to apply these in-house capabilities to program
activities. Detailed data on funding requirements are provided in the section on each installation. A
summary description of, and the funding required by functional category, include:

1. Personnel and Related Costs ($931,813,000): Includes salaries and benefits, the government®"s
contribution to medicare for NASA permanent and temporary civil service employees, and for personnel of
other Government agencies detailed to NASA. This category also supports personnel costs, such as moving
expenses (excluding the associated travel of people), recruiting and personnel investigation services
provided by the Office of Personnel Management, and the training of NASA civil service employees. The FY
1986 estimate includes the savings related to the five percent Governmentwide reduction in civil service
salaries and benefits scheduled to begin in FY 1986 and the reduction of 200 civil service workyears related
to the President®s Management Improvements Initiative which reduces FTE's related to support activities.

2. Travel ($31,000,000): Includes the cost of transportation, per diem, and related travel expenses of
civil service employees who travel for the direction, coordination and management of all NASA program
activities including overseas launch and tracking sites; for contract management; for Flight mission
support; for meetings and technical seminars and symposia; and for permanent and temporary relocations.
Payments to interagency motor pools are included under Operation of Installation (Management and
Operations) .

3. Operation of Installation ($382,187,000): Provides a broad range of services, supplies, and equipment
in support of each center"s institutional activities. These are divided into three major subfunctional
areas: Facilities Services, covering the cost of rental of real property, maintaining and repairing
institutional facilities and equipment, and the cost of custodial services and utilities; Technical
Services, covering the cost of automatic data processing for management activities, and the cost of
educational and informational programs and technical shops supporting institutional activities; and
Management and Operations, covering the cost of administrative communications, printing, transportation,
medical, supply, and related services. The amounts by major subcategory are as follows:

A. Facilities Services ($212,272,000): Includes rental of real property; the cost of maintenance,
repair and related activities for facilities and equipment; custodial services; minor modifications

and alterations; and utilities services.
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Technical "Services ($66,071,000): Includes the cost of general purpose automatic data processing

for management activities; education and informational programs: shops and other essential
technical services.

Management and Operations ($103,844,000): Includes the cost OoFf administrative communications;
printing and reproduction; administrative supplies; general purpose materials and equipment:
transportation of equipment and supplies (including payments to interagency mctor pools); medical
services and other support. The 1986 amount includes the effect of the President™s Management
Improvement Initiative which reduces further administrative costs.

SUM 4



SUMMARY OF THE BUDGET PLAN BY FUNCTION

1984
Actual
I. Personnel and Related Costs...... 912,249
11. Tl 25,644
ITI. Operation of Installation........ 318,015
A.  Facilities Services.......... (163,597)
B. Technical Services........... (57,339)

C. Management and OperationS.... (97,079)

1985 1986
Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dol lars)

935,928 956,303 931,813
28,000 30,000 31,000
367,072 349,997 382,187

(198,679) (184,703) (212,272)
(57,765) (55,513) (66,071)

(110,628) (109,781) (103,844)

Toak. o 1,255,908

1,331,000 1,336,300 1,345,000

SUMMARY OF H N FROM THE 1985 BUDGET ESTIMATE TO THE 1985 CURRENT ESTIMATE

Of the 1985 Research and Program Management request of $1,331,000,000, $1,317,000,000 has been

appropriated.

Supplemental appropriations of $23,300,000 are being requested to cover partially the

$31,000,000 cost of civil service pay and benefits raises and cost increases in 1985. A recision of $.0
million is pending as NASA"s reduction related to Section 2901 of the 1984 Deficit Reduction Act. If the
requested supplemental IS appropriated and the recission approved, the 1985 plan for RrRsPM will be

$1,336,300,000.

The changes from the original request are summarized as follows:
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(Thousands of Dollars)

1985 BUdget ESHEE. ... ..o mmemme $1,331,000
Congressional Action....occcoooooo-. RemmssEEssEEssEssEEssEEsEEsEEEsEEEEEas -14,000
Wim --------------- ® EEEEEEEEESESEESEESESEESESEEEEEE NN NN NN EEEEEEEESE $1,317,000
Proposed recission related to the Deficit Reduction Act of 1984........00s -4,000
Supplemental m --------------- " E EEEEEEEEEEEEEE NN NN SN N NN RN NN EEEEESR 23,300
(Gross cost of 1985 pay INCrEESES).ccecccccccccaaaanan-- ($31,000)
(Absorbed through savings, deferrals, etc. in
Personnel and Related costs and other functions....... (-7,700)
1985 Current ESiTae. .. .. .-« $1,336,300

The $25.7 million reduction from the FY 1985 request (the appropriation reduction from the request: $-14.0
million; the effect of the Deficit Reduction Act: $4.0 million; and the partial absorption of the increased
civil service pay costs: $-7.7 million) will be accommodated largely through deferring and delaying
expenditures in all areas of r&PM. In Personnel and Related Costs savings will be achieved through
alteration in the timing of career development adjustments, the mix of temporary effort and in the way
overtime and holiday premiums are used. In Operation of Installation, cost reductions will be achieved by
the delay and deferral of the purchases of supplies, materials, equipment and contractual effort. These
reductions place a burden on NASA in providing adequate institutional support to the research and
development programs, but the actions planned are designed to mitigate adverse impact as much as possible.

SUM 6



BASIS OF THE 1986 ESTIMATE

The 1986 budget estimate of $1,345,000,000, an increase of $8.7 million over the current 1985 estimate
provides for: the personnel and related costs of 21,800 full-time equivalent (rTE) civil service workyears;
a minimum level of travel to support Agency missions and programs; support service contractor effort at the
anticipated wage-rates; utility usage consistent with programmatic requirements at projected rates; and
supplies, materials, equipment and other minor contracts and services at anticipated price levels. In the
1986 Research and Program Management Budget, there are two significant changes from 1985; Ffirst, the salary
rate for civil service personnel is 5 percent lower in 1986 than 1985. This reduction in salary rates is
part of the Governmentwide reduction directed by the President to begin in October 1985. The other major
change has been a reduction of 200 civil service FTE"s and $21.0 million related to the President”s drive to
reduce further administrative costs in the Government. Even though the manpower and other administrative
changes will be difficult to achieve, NASA will endeavor to accomplish the reductions in a manner that will
have limited impact on program accomplishment. The balance of the changes in rs«PM reflect a constant level

of operations at expected price levels.

The Research and Program Management appropriation request for 1986, by functional category is summarized
as follows:

1. Personnel and Related Costs ($931,813,000): The 1986 estimate €or Personnel and Related Costs is
$24.5 million lower than 1985 and is based on 21,800 FTE workyears, a reduction of 200 from 1985. This
reduction, all in indirect civil service, is related to the President®s Management Improvement Initiative to
reduce further administrative costs in the Government. In addition to the reduction of 200 FTE a further
reduction of $42 million is the result of the effect of the proposed five percent reduction in civil service
salaries. Both of these reductions are partially offset by the following: the full-year costs of the 1985
pay and benefits increase (which is in effect for only three-fourth of a year in 1985); the alteration iIn
the mix between reimbursed and direct costs of civil service; the normal costs associated with within-
grades, career development, merit pay, etc; and the reversion to the previous method of calculating salaries

paid.

2. Travel ($31,000,000): Because the vast majority of NASA funds are spent out of house, travel for both
Programmatic and management purposes is integral to the effective and economical accomplishment of program
objectives. In addition, because NASA"s civil service workforce is so heavily technical (over 50 percent of
NASA"s permanent personnel are degreed scientists and engineers) travel to scientific and technical
meetings, seminars and symposia is important for the interchange of information. In 1986, the $1,000,000
increase in travel over 1985 is the increase associated with the expected costs of travel which are
partially offset by a reduction in Management and Operations travel related to the President®s drive to

reduce further administrative costs in Government.
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3. Operation of Installation ($382,187,000): The 1986 plan provides for anticipated changes in the price
levels of support service contractor wage rates and utility rates, the alteration in the funding plans from
reimbursable launch vehicles activities, and iIn the price levels for supplies, materials, equipment and
minor contracts partially offset by a reduction in the Management and Operations subcategory related to the
President®s drive to reduce further administrative costs. The amounts by subcategory are as follows:

A. Facilities Services ($212,272,000): The 1986 estimate, an increase of $27,569,000 over the 1985
current estimate, covers the fullyear effect of minor alterations in facilities services begun in
1985, and anticipated rate and price increases for utilities, support contractor wage rates,
supplies, materials, equipment and minor contractual effort.

B. Technical Services ($66,071,000): The $10,558,000 increase in 1986 covers anticipated support
service contractor wage-rates and the costs of supplies, materials, equipment and minor
contractual effort and the continuation of improvements to automated information systems.

C. Management and Operations ($103,844,000): The $5,937,000 decrease in this subcategory is the
result of the reduction in administrative costs, partially offset by the increased costs of

supplies, materials, equipment and minor contractual effort, the anticipated change iIn support
service contractor wage-rates.

In summary, the 1986 budget requirement of $1,345,000,000 is to provide for 21,800 full-time equivalent
civil service workyears and to support the activities at eight NASA installations and Headquarters,
consistent with the research and development and construction of facilities program plans.
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DETAIL OF CONTENTS BY FUNCTION

I. PERSONNEL AND RELATED COSTS

A. COMPENSATION AND BENEFITS:

1. Compensation:

a. Permanent Positions: This part of Personnel and Related Costs covers the salaries of the full-time
permanent civil service workforce and is the largest part of this functional category.

b. Other Than Full-Time Permanent Positions: This category includes the salaries of NASA"s non-
permanent workforce. Programs such as students participating in cooperative training, summer
employment, youth opportunity, and temporary clerical support are covered in this category.

c. Reimbursable Detailees: In accordance with existing agreements, NASA reimburses the parent Federal
organization for the salaries and related costs of persons detailed to NASA.

d. Overtime and Other Compensation: Overtime, holiday, post and night differential, and hazardous
duty pay are included in this category. Also included are incentive awards for outstanding
achievement and superior performance awards.

2. Benefits: In addition to compensation, NASA makes the employer™s contribution to personnel benefits
as authorized and required by law. These benefits include contributions to the Civil Service
Retirement Fund, employees® life and health insurance, payments to the Medicare fund for permanent
employees, and social security contributions for non-permanent personnel. Payments to the civil
service retirement fund for re-employed annuitants and for severance pay to former employees
involuntarily separated through no fault of their own are also included.

B. SUPPORTING COSTS:

1. Transfer of Personnel: Relocation costs, such as the expenses of selling and buying a home, and the
movement and storage of household goods are provided under this category.

2. Office of Personnel Management Services: The OFFice of Personnel Management is reimbursed for certain
activities such as security investigations on new hires, recruitment advertising, and career-maturity

surveys.

3. Personnel Training: Training is provided within the framework of the Government Employees Training
Act of 1958. Part of the training costs consists of courses offered by other Government agencies, and
the remainder provides for training through nongovernment sources. SUlL S



11. TRAVEL

A. Program Travel:

The largest part of travel is for direction, coordination and management of program activities including
international programs and activities. The complexity of the programs and the geographical distribution of
NASA installations and contractors necessitate the need for this category of travel. As projects reach the
flight stage, support is required for prelaunch activities, including overseas travel to launch and tracking
Sites. The amount of travel required for flight projects is significant as it is directly related to the
number of systems and subsystems, the number of design reviews, and the number and complexity of the
launches and associated ground operations.

B. Scientific and Technical Development Travel:

Travel to scientific and technical meetings and seminars permits employees engaged in research and
development to participate at both Government sponsored and nongovernment sponsored seminars. This
participation allows personnel to benefit from exposure to technological advances which arise outside NASA,
as well as allowing personnel to present both accomplishments and problems to their associates and provides
for the dissemination of technical results to the U.s. community. Many of the Government sponsored meetings
are working panels convened to solve certain problems for the benefit of the Government.

C. Management and Operations Travel:

Management and operations travel provides for the direction and coordination of general management
matters and travel by officials to review the status of programs. It includes travel by functional managers
in such areas as personnel, financial management and procurement. This category also includes the cost of
travel in and around the Installations; travel of unpaid members of research advisory committees; and
initial duty station, permanent change of assignment, and other family travel expenses. Payments to
interagency motor pools are included in the Operation of Installation function (Management and Operations
subfunction).

IIT. OPERATION OF INSTALLATION

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
centers” institutional activities. These are divided into three major subfunctional areas: Facilities
Services (the cost of renting real property, maintaining and repairing institutional facilities and
equipment, and the cost of custodial services and utilities); Technical Services (the cost of automatic data
processing for management activities, and the cost of educational and information programs and technical
shops supporting institutional activities); and Management and Operations (the cost of administrative
communications, printing, transportation, medical, supply, and related services). A description of each

major subfunction follows: Suif 19



A. Facilities Services:

1.

Rental of Real Property: Rental of real property includes the rental of building space directly by
NASA or through the General Services Administration to meet offsite OFFice, warehousing, and other
requirements which cannot otherwise be provided in existing buildings at the NASA Installation. Most
of the funding is required for rental of the NASA Headquarters complex of buildings in the District of
Columbia, and nearby Maryland and Virginia that are either Government-owned or leased for which NASA
must provide rental payments to the General Services Administration in accordance with P.L. 92-313
Also included in this item is rental of trailers required to accommodate special short-term needs.

Maintenance and Related Activities: Maintenance and related activities include the recurring

day-to-day maintenance of facilities (ground, buildings, structures, etc.) and equipment which is
accomplished by non-Civil Service personnel. This involves the mowing and care of grassy areas, care
of trees and shrubs, elevators, cranes, pressure vessel inspections, painting and protective coatings,
general buildings maintenance, and the maintenance of installed mechanical, electrical, and other
systems. In addition, this item includes feasibility studies, project design, construction
supervision, inspection, and other institutional facility engineering functions. Included also are
any applicable costs associated with recurring facility work as well as materials, hardware, and
equipment used in Ffacility maintenance activities, whether accomplished by civil service personnel or
contractors. In the cost of equipment, related maintenance and other services are reflected for
office, shop, laboratory and other facilities equipment as well as administrative internal
communications and television monitoring equipment.

Custodial Services: Custodial services include janitorial and building cleaning services, pest
control, fire protection services, security services including badging and identification, lock and
safe repair, trash and refuse handling, window blinds and light fixture cleaning, and laundry and dry

cleaning of facility related items.

Utilities services: Utilities services include the purchase of utilities such as electricity, natural
gas, fuel oil, coal, steam, propane, and other fuel commodities as well as water and sewage treatment
services. Also included are the related maintenance and operating costs of the utility plants and
systems.

B. Technical Services:

1. Automatic Data Processing:

a. Equipment: This category provides for the lease, purchase and maintenance of general purpose data
processing equipment which supports institutional operations at each installation. Excluded is
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2.

equipment dedicated to specific research or operational systems which is funded from the Research
and Development appropriation.

b. Operations: OQOperations services include programming, computer operations and related services for
institutional applications including payroll, financial management, security, maintenance,
personnel, logistics, and procurement records and reports.

Scientific and Technical Information and Educational Programs:

a. Libraries: The technical libraries are established to provide installation staffs with books,
periodicals, technical reports and other scientific documentation.

b. Education and Information Programs: The educational and informational programs provide for the
documentation and dissemination of information about the Agency"s programs to the general public,
the educational community at the elementary and secondary levels, and the mass communications
media. Assistance to the mass communications media includes the assembly and exposition of
newsworthy material in support of requests in the form of press kits, news releases, television and
radio information tapes and clips, and feature material.

C. Shop and Support Services: Shop and support services include general fabrication shops, reliability
and quality assurance activities, safety, photographic services, graphics, and audio-visual
material.

C. Management and Operations:

1

Administrative Communications: Included in this category are costs of leased lines not dedicated to a
specific program or project, long distance tolls (including FTS charges), teletype services, and local
telephone service.

Printing and Reproduction: Included In this category are the costs for duplicating, blueprinting,
microfilming, and other photographic reproductions. Also included in this category are Government
Printing OFfice printing costs, contractual printing and the related composition and binding
operations.

Transportation: Transportation services include the operation and maintenance of all general purpose
motor vehicles used by both civil service and support contractor personnel. The cost of movement of
supplies and equipment by commercial carriers and payments to interagency motor pools are also in this
category.
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4.

Installation Common Services: Installation common services include support activities at each

installation such as: occupational medicine and environmental health; mail service; supply
management; patent services; administrative equipment; office supplies and materials; and postage.
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DISTRIBUTION OF PERMANENT CIVIL SERVICE WORKYEARS BY

INSTALLATION

Johnson Space Center sssssssssssssnssnsssnsnnnnnns
Kennedy Space Center ssssssssssssssnsssnsnnnnnnnns
Marshall Space Flight Center susssssssssssnnnnnnss
National Space Technology Laboratori€S.:sassssanss
Goddard Space Flight Center ssssssssssssssssnnnnns
Ames Research Center .uesssssssssssssssssnnnnnnnns
Langley Research Center susssssssssssssssnsnnnnnns
Lewis Research Center cueessssssssssssssnsnnnnnnns
HeadquarterSassssssssssssssssssssnnnnnnnsnnnnnnns
Inspector General sessssssssssssssssnsnsnsnsnnnnns

Subtotal. Full-Time Permanent Civil Service....
Other than full-time permanent workyearSissssssss

Total. Ceiling Controlled Civil ServiC€isssnass

Johnson Space Center ssssssssssssssnsssnnssnnnnnns
Kennedy Space Center,.,...usessssssssssssssnnnnss
Marshall Space Flight Center ssssssssssssssssnnnns
National Space Technology Laboratori€S.issssssssss

Goddard Space Flight Center susssassssssssnsnnnnss
Ames Research CenterlIIIIIIIIIIIIIIIIIIIIIIIIIIII

Langley ResearCh CenterlIIlllllllllllllllllllllll
LeWiS ResearCh Centerllllllllllllllllllllllllllll
HeadquarterSlllllllllllllllllllllllllllllllllllll

|nSpeCt0r Generalllllllllllllllllllllllllllllllll

TotalllIIIlllllIlllllllllllllllllllllllllllllll

1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate

3. 196 3. 209 3. 222 3. 201

2. 074 2.082 2. 075 2. 054

3. 270 3. 250 3. 251 3. 229

107 107 109 106

3. 608 3. 599 3. 599 3. 569

2. 023 2. 021 2. 021 2. 001

2. 869 2. 835 2. 860 2. 808

2. 634 2. 591 2. 604 2. 582

1. 327 1. 325 1. 326 14292

90 98 97 97

21. 198 21. 117 21. 164 20. 939
882 883 836 861

22. 080 22. 000 22. 000 21,800

SUMMARY OF BUDGET PLAN BY INSTALLATION
(Thousands of Dollars)
200. 963 214. 105 211.978 213. 713
172. 632 180. 849 181. 980 189. 331
189. 852 195. 264 197. 576 195. 805
10. 194 10. 905 10. 940 11. 131
186. 773 199. 290 199. 482 199. 719
113.887 123. 116 121. 527 123. 908
139. 953 148. 037 148. 731 149. 059
128. 704 140. 503 139. 258 139. 896
108. 216 113. 613 118. 950 116. 835
4,734 5. 318 5,878 5. 603
1.255. 908 1,331,000 1,336,300 1,345,000
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DISTRIBUTION OF PERMANENT CIVIL SERVICE WORKYEARS BY PROGRAM

RESEARCH AND DEVELOPMENT.csseccoscccssocecsncccacsen

Space StatiONeecssccesessssesossccssssccsesssssacss

Space Transportation Capability Developmente. sussuss

Space Science and ApplicatioOnS.cececcccescccccccces

Planetary eploaia. .. ooceeeoom e

Space gplicatias....cccooo...

Commercial ProgramSecescesssssscsscscscnscccsccscnas

Technology Ualizabo.......coooooooooooooo.

Commercial Use of Sa=...

Aeronautics and Space Technologyeesesecseescsccsoses

Aeronautical research and tedrolayy....... yonan
Space research and tedvology..ocoeoeooooooo..

Tracking and Data AcquisitiONeescccccsccccoccvocos

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS.......

Shuttle Production and Operational Capability.....
Space Transportation Queratios. ...ccccccaeaaan...

Space and Ground Network,

Communications and

Subtotal, full-time parmaats...cocoooaoaoooo..

Other than full-time pamaets....occocoaeaa..

Total, Permanent Rositias

1984

Actual

11,310

4,951
1,145
3,086

720

16,261

4,937

21,198

(o]
oo
N

|

22,080

1985 1986
Budget Current Budget
Estimate Estimate Estimate
11,988 11,967 12,470

600 1,324 1,830
1,324 1[367

4,287 4,204 4,219
2,284 2,352 2,358
271 254 245
171 179 179
1,561 1,419 1,437
50 99 107

50 44 45

-— 55 62
5,184 4,982 4,916
3,762 3,621 3,561
1,422 1,361 1,355
32 34 31
4,321 4,366 3,838
767 1,058 814
2,828 2,607 2,338
726 701 686
16,309 16,333 16,308
4,808 4,831 4,631
21,117 21,164 20,939
883 836 861
22,000 21800
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DISTRIBUTION OF BUDGET PLAN BY FUNCTION BY

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1986 ESTIMATES
RESEARCH AND PROGRAM MANAGEMENT

INSTALLATION

(Thousands of Dollars)

Johnson | Kennedy Marshall National Space Goddard Ames Langley Lewis
Total Space Space ;pace Flight Technology Space Flight| Research | esearch | Research Inspecto:
FUNCTION NASA Center Center Center Laboratories Center Center Center Center Headquartert General
Personnel and
Related Costs
1984 Adtal.......... 912,249 146,232 88,267 144,107 4,717 150,285 87,313 111,994 104,146 70,780 4,408
1985 Bort......... 935,928 151,041 90,137 144,451 4,735 154,955 90,592 115,058 108,264 71,943 4,752
1985 Qurat......... 956,303 153,164 92,588 148,862 5,014 157,626 91,978 117,523 110,037 74,396 5,115
1986 Estimate.. ssussss 931,813 149,298 90,463 144,783 4,879 153,815 89,672 114,605 107,852 71,424 5,022
Travel
1984 Adidl.......... 25,644 3,961 2,038 4,479 182 3,739 2,306 2,534 2,045 4,151 209
1985 Boft......... 28,000 4,971 2,688 4,211 170 3,935 2,493 2,525 2,178 4,585 244
1985 Qurait........ 30,000 4,881 2,300 4,939 180 4,058 2,645 3,076 2,521 5,156 244
1986 Estndte........ 31,000 4,963 2,350 5,300 200 4,314 2,720 3,175 2,726 5,000 252
Operation of
Installation
1984 ActAl.......... 318,015 50,770 82,327 41,266 5,295 32,749 24,268 25,425 22,513 33,285 117
1985 Bogt......... 367,072 58,093 88,024 46,602 6,000 40,400 30,031 30,454 30,061 37,085 322
1985 QurEit........ 349,997 53,933 87,092 43,775 5,746 37,798 26,904 28,132 26,700 39,398 519
1986 Estimate........ 382,187 59,452 96,518 45,722 6,052 41,590 31,516 31,279 29,318 40,411 329
TOTAL
1984 Actualesesesssscs 1,255,908| 200,963 172,632 189,852 10,194 186,773 113,887 139,953 128,704 108,216 4,734
1985 Budget«eeeesese. 1,331,000]| 214,10E 180,849 195,264 10,905 199,290 123,116 148,037 140,503 113,613 5,318
1985 Currenteeecececss 1,336,300 211,97¢ 181,980 197,576 10,940 199,482 121,527 148,731 139,258 118,950 5,878
1986 Estimatecesesess 1,345,000) 213,713 189,331 195,805 11,131 199,719 123,908 149,059 139,896 116.835 5,603
SUM 16



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

RESEARCH AND PROGRAM MANAGEMENT

For necessary expenses of research in government laboratories,
management of programs and other activities of the National Aero-
nautics and Space Administration, not otherwise provided for. includ-
ing uniforms or allowances therefor, as authorized by law (53 U.S.C.
5901-5902); awards; lease, hire, maintenance and operation of admin-
istrative aircraft; purchase (not to exceed thirty for replacement only)
and hire of passenger motor vehicles; and maintenance and repair of
real and personal property, and not in excess of $100,000 per project
for construction of new facilities and additions to existing facilities,
repairs, and rehabilitation and modification of facilities;
[$1.317,000,000:3 1,843,000,000: Provided, That contracts may be en-
tered into under this appropriation for maintenance and operation of
facilities, and for other services, to be provided during the next fiscal
year: Provided further, That not to exceed $35,000 of the foregoing
amount shall be available for scientific consultations or extraordinary
expense, to be expended upon the approval or authority of the Admin-
istrator and his determination shall be final and conclusive: Provided
further. That the National Aeronautics and Space Administraton
[may test] will continue a flat rate per diem system for employee
travel allowances under regulations prescribed by the Administrator:
Provided further. That the rates will be consistent with those author-
ized by the Administrator of the General Services Administration:
Provided further. That per diem allowances paid employees under a
flat rete per diem system shall be amounts determined by the Admin-
istrator of NASA to be sufficient to meet normal and necessary
expenses in the area in which travel is performed, but in no event
will the travel allowances exceed $75 for each day in travel status
within the continental United States, unless the statutory maximum
rate of $75 per day is increased by the Congress and implemented by
the Administrator of the General Services Administration : Provided
further. That the flat rate per diem system approved under this se
tion shall expire upon the effective date of permanent legislation es~
tablishing a flat rate per diem system for civilian personnel.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
RESEARCH AND PROGRAM MANAGEMENT

PROGRAM AND FINANCING
(in thousands of dollars)

Costs and obligations

1984 1985 1986
Identification code 80-0103-0-1-999 actual estimate estimate
Program by activities:
Direct program:
l. Space transportation Systemsllllllllllllllllllllll 507,987 567,100 581,200
2. Scientific investigations in §gae................ 216,836 223,600 222,400
3. Space and terrestrial applications.......... reeaas 121,145 119,100 119,300
4. Space research and tedvology...cceoeoooaoaoaao.. 97,176 106,300 107,900
5. Aeronautical research and technology..... . 257,699 265,600 255,000
7. Supporting actvity. ..o 55,065 58,600 59,200
Subtotal direct program..ccceeecooomcaeeceeees 1,255,908 1,340,300 1,345,000
Total reimbursable progran.ccoeoooooooaaaooo. 46,730 40,000 36,000
10.00 L) =Y e's [70= s (o s 1302 638 1,380,300 1,381,000
Financing:
Offsetting collections from:
11.00 Federal TUuth. oot -25,700 -22,000 -20,000
14.00 Non-Federal soros.... ool -21,030 -18,000 -16,000
21.40 Unobligated balance, start of yer ... ........... --- —_— -
24.40 Unobligated balance, end of yer...oooooo..... -—- - —
2500 UnObligated balance Iapsingllllllllllllllllllllllll 174 - -
39.00 Budget atolty 1,256,082 1,340,300 1,345,000
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Costs and obligations

1984 1985 1986
Identification code 80-0103-0-1-999 actual estimate estimate
Budget authority:
40.00 AppropriatiOneecescscscccescescsccccccscscsnsssssonscs 1,256,082 1,317,000 1,345,000
44.20  Supplemental for civilian pay raises............... --- 23,300 _—
Relation of obligations to outlays:
71.00 Obligations incurred, ret. ..o 1,255,908 1,340,300 1,345,000
72.40 Obligated balance, start of year................... 89,931 110,698 115,698
74.40 Obligated balance, end of year..................... -110,698 - 115,698 -115,698
77.00 Adjustments in expired a0UMS. ccececmmmcacaann.. -2,718 -—— ——
99.00 Outlays, exclugig?_pay raise_supplemental ........ 1,232,423 1,312,000 1,345,000
91.20 Outlays from civilian pay raise supplemental..... -—= 23,300 -
SUMMARY OF BUDGET AUTHORITY AND OUTLAYS
(in thousands of dollars)
Enacted/requested:
Budget aJﬂ'Drity ........ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR 1,256,082 1,340,300 1,345,000
(€ 12 1,232,422 1,335,300 1,345,000
Recission proposal:
Budget &Miw ................ EEEEEEEEEEEEEEEEEEEEEENEN === —4,000 —
IM """" EEEEE NSNS NS NN NN RN E NN NS EEEEEEEEEEEEEEEEEN T —4,000 -
Total :
Budget mriw --------- H EEEEEEEEEESE NN NN NN NN EEEEEEEEESR 1,256,082 1,336,300 1,345,000
qu% ................... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEDR 1,232,422 1,331,300 1,345,000

SUM 19
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1986 ESTIMATES

LYNDON B. JOHNSON SPACE CENTER

DESCRIPTION

The Lyndon B. Johnson Space Center (JsC) is located approximately 20 miles southeast of downtown Houston,
Texas. Total NASA-owned land at the Houston site consists of 1,620 acres. The Center also utilizes an
additional 54,080 acres at the White Sands Test Facility, Las Cruces, New Mexico. The total capital
investment of the JSC, including fixed assets in progress and contractor-held facilities at various
locations and the White Sands Test Facility, as of September 30, 1984 was $890,574,000.

CENTER ROLES AND MISSIONS

JSC was established in November 1961, in response to the need in NASA for a Center to manage the design,
development and manufacture of manned spacecraft; for selection and training of astronaut crews; and the
conduct of manned space flight missions. This need continued as the Nation proceeded toward more ambitious
undertakings such as the apollo program, the skylab program, the Apollo-Soyuz Test Project, the Space
Shuttle program, and the current definition phase of the Space Station program. To meet this
responsibility, JSC has developed unique areas of recognized technical excellence within the civil service

staff and facilities of superior merit; which constitute a National resource. The principal and supporting
roles are:

Space Station - lead Center for management of the definition phase contracts, in-house systems engineering
and integration, utilization, advanced development, focused technology and operational readiness. Includes
station configuration management, station subsystem development and overall system design.

Manned Mehicles - development of manned space vehicles and associated supporting technology, including:

Space Shuttle-Production and Operations Capability - development of the Orbiter and lead Center for
management of the Shuttle system; providing sustaining engineering and logistic support for Space
Transportation System (STS) hardware, Including Shuttle configuration management, Shuttle sustaining
engineering and Orbiter operational procurement.

STS operations - operational planning, crew selection and training, medical operations, STS flight control,
experiment/payload Flight control for attached payloads and STS utilization planning/payload accomuodation
studies.
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Environmental and Crew Support Systems - develop and demonstrate Environmental Control and Life Support
Subsystems and Extravehicular Activity systems suitable for STS and other advanced needs.

Environmental Effects Analysis - manage efforts to develop the data base and conduct analyses to ascertain
any environmental impact of STS operations.

Supporting Technology Advanced Developments - development of prototypes, long lead time systems and new
procedures and software for advanced systems.

Advanced Missions - manage studies to define advanced transportation and orbital systems.

Life Sciences:

Medical Research - establish human baseline data, investigate and develop countermeasures to solve space
medicine problems, and develop information techniques and equipment to support medical operation and medical
experiments.

Food Systems Technology = develop nutritional requirements and food processing systems in support of human
space flight.

Spacelab pPayload - development of Spacelab life sciences research capability through common operating
research equipment development; definition and development of in-flight biomedical experiments.

Lunar and Planetary Geosciences - develop and maintain technical discipline base for lunar and planetary
geosciences and planetary material handling techniques.

Technology Experiments in Space - manage the Orbiter Experiments Program; definition and development of
experiments in areas consistent with other JSC space roles.

Remote Sensing - designing, developing and testing spaceborne instruments used to measure various phenomena
on or above the Earth from space. Includes development of techniques to process and understand the data
received and to use it.
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DISTRIBUTION OF PERMANENT CIVIL SERVICE wORKvEARS BY PROGRAM

1985
1984 Budget Current
Actual Estimate Estimate
RESEARCH AND DEVELOPMENT .c.ccccoces nnnnmmnnnnnnnnnnsn 906 1. 097 1. 211
Space Station S E EEEEEEEEEEEEEEEEEEEEEEE NN NN EEEREE 189 200 13
Space Transportation capability Development....... 431 653 475
Space Science and ApplicationNS sasssssssssssnnnnnss 227 192 160
Physics and AStronOMY ssssssssssssssssssnnnnnnnns 24 11 24
Life Scienceslllllllllllllllllllllllllllllllllll 117 99 87
Planetary Exploration...cesssssssssssssssnnsnnnns 35 23 31
Space ApplicatioNS sssssssssssnnasssssssnnnnnnnns 51 59 18
Comnei:cia-]:ﬂpl:oarams H EEEEEEEEEEE NN NN NN NN NN EEEEEESR l_ l_ 5_
Technology UtiIizationllllllllllllllllllllllllll l l l
Commercial Use OfF SpaC€.isssssssssssssssnnnnnnnsns - -— 4
Aeronautics and Space TechnolOgYssssssssssnnsnnnns 58 51 58
Aeronauticalllllllllllllllllllllllllllllllllllll 5 5 5
Spacelllllllllllllllllllllllllllllllllllllllllll 53 46 53
SPACE FLIGHT a CONTROL AND DATA COMMUNICATIONS: awsss= 1.770 1.675 1.501
Shuttle Production and Operations Capability.sssss 523 619 458
Space Transportation OperationNS.ssssssssssssssssss 1,247 14056 1. 043
Total. direct wOorkyearsS ssssssssssssssssnssnnnnsns 2. 676 2.772 2. 712
CENTER MANAGEMENT AND OPERATIONS SUPPORT...... —— 520 437 510
Total. Full-time wOorkyears sssssssssssssssannnnsns 3. 196 3. 209 3. 222
Other than FulI_timellllllllllllllllllllllllllll 118 113 lol
TOtal. Worlwearsllllllllllllllllllllllllllllllll 3 314 3 322 3 323

1986
Budget
Estimate

1.319

620

489

146
85
31
30

6—
1
5

58
5
53

1.394

388
1. 006
2. 713

488

3. 201

100
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IMVIARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

1. Personnel and Related CostS.................. 146,232 151,041 153,164 149,298
A1, Travelo.ooooii 3,961 4,971 4,881 4,963
111. Operation of Installation.................... 50,770 58,093 53,933 59,452

A.  Facilities Services...........ooeeennnn. (25,787) (31,536) (28,757) (33,911)
B. Technical Services...........ccoovvvnn... ( 7,947) ( 7,571) ( 6,972) ( 8,916)
C. Management and Operations................ (17,036) (18,986) (18,204) 16,625)

Total, fund requirements.............. 200 963 24105 211,978 213,713
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PROGRAM DESCRIPTION

Permanent Civil
Service Workyears

RCH ANL DEVELOPMENT

SDACE STATION..........OO EEEEEE R NN NN EEEEEE NN NN N NN NN E NN NN EE NN NN EEEEEEEEEEEEEEEEEEEEER 620

The staffing plan provides management activities to support the Space Station program definition phase
efforts for which JSC is responsible. It also provides for continuing effort in systems engineering and
integration (SeE&I), advanced development, focused technology, utilization, and operational readiness
necessary to provide products to the definition and preliminary design contractors.

The Station program requires a coordinated effort across disciplines to insure that all functions are
adequately addressed in the definition phase. NASA has made a commitment to undertake the systems
engineering and integration (SE&I) of the total Space Station in-house. SE&I products will provide the
capability for simulations of docking and berthing, on-orbit assembly of large structures, total on-orbit
operational simulations integrating various elements such as the STS, OMV/0TV and the Space Station. These
capabilities are important to the definition of requirements and overall design of the Space Station
systems. Models of various subsystems will also be produced to support the in-house ability to evaluate
results of the definition contractor efforts.

Other activities include lead Center responsibilities in the advanced development areas of communications,
data management, ECLSS, EVA, human productivity, and thermal management as well as management of the
definition of overall structures and architecture of the Space Station systems, outfitting of the habitation
module, definition of the EVA requirements, thermal management, mechanisms, airlock, data management,
communications and tracking.

Utilization efforts will identify potential users and define the payload requirements for science,
commercial and technology development missions which will drive the design of the overall Space Station
systems capabilities to provide user friendly and cost effective services.

Operational readiness of the Space Station will be dependent on the systems developed to support ground
and on-orbit requirements. The integration of technical and user requirements to support long-term systems
functions necessitate the beginning of operations readiness early in the life of the Space Station as will
on-orbit crew training, fault detection, proper balances of work and recreation, etc.

Crew involvement in the definition process provides insight into future payload operations on the Space
Station as will defining Space Station and STS interfaces.
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Permanent Civil
Service Workyears

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT :ccesceccescsocsccessscscccsscscosvcsscsosossssce 489

The 1986 staffing for space transportation capability provides for continuation of the Shuttle production
activities to support a schedule consistent with the major program milestones. It also provides
development, integration,,and operations support for the Mission Control Center, Payload Operations Control
Center, upper stages, and specific payload requirements for optional services.

The support of the Spacelab development effort includes establishing and controlling Shuttle interface
with the Spacelab for overall safety requirements for the shuttle/Spacelab, and support of the Marshall
Space Flight Center in the performance of its assigned responsibilities. JSC is responsible for crew
mission training in conjunction with flight hardware and the development and operation of shuttle/Spacelab
simulators and trainers, as well as Spacelab support resident in the Orbiter general purpose computers.

Payload integration activities involve both the upper stages project and the tethered satellite system.
For the upper stages, duties include the efforts necessary to integrate the interface between the Orbiter
and the payload. JSC is involved with integrating the Interim Upper Stage, the Centaur ¢ and G prime, the
Transfer Orbit Stage, and the Payload Assist Module. JSC provides the support of payload-unique integration
requirements for the Tethered Satellite System.

The Engineering and Technical Base (ETB) provides the base capability necessary to support ongoing and
future efforts. The ETB supports a one-shift operation of the JSC laboratories and a two-shift operation of
the Central computer facility.

Payload operations and support equipment provide optional services for payloads. These efforts involve
performing analytical tasks for the payloads that require special analysis, and the building and
modification of hardware for unique payloads, hardware that supports specific classes of payloads, or
hardware that provides interfaces between the payload and the Orbiter.

The advanced programs activities at JSC are planned and administered to support current and future Agency
programs. Major activities are designed to promote more efficient operations of the STS and emphasis has
been placed on developing and enhancing satellite services to improve utilization of the Orbiter vehicle.
Support to the development of upper stages and the integration of payloads have been and will continue to be
major tasks of interest. Supporting technology activities are conducted to advance the use of artificial
intelligence and its applications in pursuance of NASA"s goals.
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Permanent Civil
Service Workyears

SPACE SCIENCE AND APPLICATIONS

LIFE SCIENCES eecesscssssscsscsoccsscscssssssosnaccscscsssssssssosscsscsssssssssssssssssscssce 85

The Center has the lead role in evaluating human physiological changes associated with the space
environment and providing effective countermeasures to assure crew health and optimal performance, =.g., the
Space adaption Syndrome activity which focuses on investigating the potential problems the space shuttle
crew have in adjusting to the weightless environment of space. These experiments are also designed to
utilize the space environment to accomplish medical and biological research. The Center will have mission
management responsibility for dedicated Life Sciences Spacelab missions.

The medical activities provide for inflight contingencies involving on-board health services, training for
the crew, ground-based support, and evaluation of proposed crew members. The objectives are supportive of
the Center”s responsibility for assuring the space shuttle crew health and safety, both during flight and on
the ground. The accomplishment of these objectives requires a well defined and continuing program that
incorporates medical research, operations, laboratory support, and clinical medicine.

The bioengineering activities include dedicated Life Sciences Spacelab experiments and real-time human
experiments. To this end, science experiments have been selected, and experiment hardware development has
been initiated. JSC has mission management responsibility for the life sciences payloads, which includes
systems management and engineering of the payload equipment and operation of the payload during flight.

PLANETARY EXPLORATION e oo seseocvoscssoscasccecsccsscssscscssosssosscsssssososscsscssccscssccooce 31

The Center supports the Agency®s planetary exploration program in the area of geosciences where a strong,
active research group is required to support future programs, provide curatorial support, assist in
information dissemination and interact with outside scientists. To provide this support, the research group
pursues research on the compositions, structures and evolutionary histories of the solid bodies of the solar
system. The Center has an ongoing program of analysis of planetary materials and of remote sensing data, a
theoretical studies program and a program which is involved in the development of remote sensing
instrumentation. The gdefinition Of geoscience requirements for future planetary flight missions involves
extensive interaction with the planetary science community.
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Permanent Civil
Service Workyears

SPACE APPLICATIONS........I..............ll...............'.....'.........'.....' 30

Space applications flight project responsibilities at JSC center around Shuttle payload instrument
development. The Large Format Camera has been developed for flight on the Shuttle. Responding to airborne
measurement requirements, JSC is also developing and implementing an aircraft sensors plan involving
testing, maintenance, and operation of a wide variety of report sensors to provide data to investigators.
JSC is assigned mission management responsibilities for the Earthward-looking remote sensing missions OSTA-5
and OSTA-7. This includes the mission planning, real-time mission control, mission requirements definition,

and experiment integration.

COMMERCIAL PROGRAMS

TECHNOLOGY UTILIZATION..................C....C......l.....l.............l..'..... 1

The Technology Utilization program transfers new knowledge and innovative technology resulting from NASA’s
research and development programs for application by the public sector.

COMMERCIAL USE OF SPACE PROGRAM:ccccssccsoccscsccsssnscscssscosseascscscssssccsosscsccscsss 5

The objective of the Commercial Use of Space programs is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based
research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.

AERONAUTICS AND SPACE TECHNOLOGY

AERONAUTICAL RESEARCH AND TECHNOLOGY ¢coeesesococeososccsscscscsosssscscccscssosnsscss 5

The Center is continuing its joint effort with the Langley Research Center on a study for the development
of advanced information processing systems (AIPsS) architecture which will meet the needs of future aircraft
and spacecraft flight control systems. JSC is also studying the technology of a large capacity, extended
length heat pipe radiator for construction and maintenance under zero-gravity operating conditions.

SPACE RESEARCH AND TECHNOLOGY cecesoseserssacsscrossscnssssscscsseascsccssencsossscssssssae 53

JSC is undertaking the study of a family of technologies for Space Station subsystems and improved STS
operations. The technologies include: improvement of man-machine interactions in space, advanced thermal
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concepts, evaluation of ADA language in NASA flight systems, environmentally controlled life support systems
efficiencies, development of docking/berthing systems required for large space systems, data system
architecture designs, and methodologies to improve cost effectiveness of GnaC systems.

Permanent Civil
Service Workyears

SPACE FLIGHT, CONTR( AND DATA COMMUNICATIONS

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY:eecccccoccsscsoscscsccssscscscnnsscnscs 388

The 1986 staffing provides for continuation of- the Shuttle production activities to support a schedule
consistent with the major program milestones. It also provides development, integration, and operations
support for Mission Control Center and Payload Operations Control Center.

Activities consistent with a phased delivery of the total Orbiter fleet and procurement of necessary
flight and ground support equipment will be continued including the lay-in of spares and structural
spares. The National Space Transportation System Program OfFfice of JSC has program management
responsibility for program control, overall systems engineering, and Space Shuttle system integration.
Providing management of the "lead center' functions as related to the Space Shuttle Project Office provides
overall management of the production of the Orbiter system. This includes management of various elements of
the total Orbiter system (e.g., sStrucutres, propulsion, power, avionics, etc.) and to lower elements within
the subsystems. JSC is responsible for a relatively large quantity of supporting equipment. Examples of
such equipment are: extra-vehicular mobility unit, closed circuit television, survival radio sets,
dosimetry, crew equipment, photographic camera systems, and bioinstrumentation.

To integrate all vehicle systems into an efficient operating system, many detailed interfaces and
functional performance features must be identified and defined. Specific interface control documents are
identified and established, including both flight systems and flight to ground system. General capability
and performance criteria are established for special areas of consideration such as electromagnetic
compatibility and lightning protection. Systems operations require the preparation of systems performance
data and operations information.

Since the Orbiter represents an integrated complex of technical and engineering disciplines, specific
subtasks have been assigned to a variety of technical organizations at JSC. Included in these tasks are:
providing technical expertise in the Orbiter life support systems; performing engineering analysis and
performance evaluation for communication and tracking systems ground testing; providing expertise in
guidance, navigation, control, instrumentation and electrical power distribution; management and operation
of environmental test chamber; analysis and evaluation of the Orbiter hydraulics system, auxiliary power
unit, orbital maneuvering system components, reaction control engine performance, and reaction control
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system engine valve leak detection techniques; analysis of vehicle attachment and separation systems;
analysis of total Shuttle systems, shuttle/payload interface, crew station evaluation, and engineering
analysis to determine overall vehicle performance characteristics in the area of aerodynamic performance,
Fflight characteristics, performance, and dynamics including aeroelasticity.

The successful flight and operational performance of the Space Shuttle is dependent on the proper
functioning of integrated electronic equipment. Collectively, these are termed the Integrated Avionics
System. Avionics provides the Shuttle pilots and crew with the total assessment and command capability
necessary to manage, fly, and operate the vehicle. Because of the critical nature of this system, very
close attention is given to the identification of performance requirements and integrated performance.

A variety of avionic elements are included within the Space Shuttle system, each of which requires the
attention of a group of technical experts. These elements include: guidance, navigation and control, data
processing, communication and tracking, instrumentation, displays and control, solid rocket booster
interface, electrical power distribution and control, and external tank instrumentation interface.

The MCC is being upgraded to provide the ability to separate a secure data string for Department of
Defense Shuttle mission support. The POCC has been augmented to provide command and control support for
attached payload flights.

Permanent Civil
Service Workyears

SPACE TRANSPORTATION OPERATIONS:cccssaccccscoccccse cesseccseccanse cesvesvesee ceenee 1,006

Space transportation operations staffing provides for Shuttle operational flight program management
including vehicle system integration; Mission Control Center (MCC) operations; crew equipment and crew
training; flight mission planning and operations; and procurement of orbiter flight spares and hardware.

Mission Flight support includes a wide variety of planning activities ranging from operational concepts
and techniques to detailed systems operational procedures and checklists. Tasks include preparation of
development system and software handbooks, flight rules, detailed crew activity plans and procedures,
development of MCC and network systems requirements, and operations input to the planning for the selection
and operation of Shuttle payloads.

Operations flight design includes: the identification of operational requirements for the design of
planned and improved spacecraft system; the development of flight techniques for utilization of these
systems; and the development of nominal and contingency flight profiles for all Shuttle missions. This
includes conceptual level profile development and analysis, beginning about two years before the flight, and
operational profile development and analysis, accomplished immediately prior to the flight. The software
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activities for operational flights also include the continued development, definition, and verification
support of the guidance, targeting, and navigation systems software requirements of the Orbiter and MCC.
Software changes for Orbiter improvements will upgrade vehicle capabilities and performance.

Specific flight planning activity encompasses the flight design, flight analysis, and software
activities. The Fflight design tasks include supporting the crew training simulations and development of
Fflight techniques. Flight design products include conceptual flight profiles and operational flight
profiles which are issued for each flight. The software activities include the development, formulation,
and verification support for the guidance, targeting, and navigation systems software requirements in the
Orbiter and Mcc. In addition, the flight dependent data colocated in the eraseable memory (mission-to-=
mission changes) is developed from the flight design process for incorporation into the Orbiter software and
MCC systems.

Avionics and software testing and checkout in the Electronics Systems Test Laboratory and the Shuttle
Avionics Integration Laboratory will continue. The purpose of these laboratories is to verify the
functional performance of the Shuttle Integrated Avionics Systems, validate the system design, and verify
compatibility of the various radio frequency communication links.

Orbiter avionics software development will provide payload support. This will include general
capabilities for Spacelab, and Upper Stages, with flexibility available to implement specific payload
requirements as optional services.

Reconfiguration tools (hardware and software systems) to permit support of the high flight rates are being
implemented in the Shuttle Mission Simulator complex and procedures training facility. The capability for
near-continuous training of a number of flight crews for different types of missions with different payload
requirements and on different Orbiters requires management and utilization of a very high volume of data.
Therefore, automated tools are essential to support this pace of training. In addition, simulator system
upgrades are continuously being made to keep up with changes to the Orbiter.

Furthermore, there is provision for rapid handling of mission-to-mission software changes (Flight
dependent data in eraseable memory) and associated verification on a "near production line" basis because of
the greater mission rates. To accommodate the production-line type of work, emphasis is being place on
software tools and the associated automatic data processing equipment hardware to support the Software
Production Facility.
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Permanent Civil
Service Workyears

CENTER MANAGEMENT AND OPERATIONS SUPPORT ccesccccsnscsccscsccsossccssscsosscsccsssas 488

Center Management and Operations Support is provided to all JSC organizations which cannot be identified
exclusively to a single program or project. The civil service personnel involved in this support include
the following:

Director and Staff - The Center Director, Deputy Director and immediate staff, .4, Legal, Personnel,
Equal Opportunity, Technical Planning, and Public Affairs.

Management Support - Those who will provide information and control service supporting all levels of
Center management, both program and functional. Specific functions include resources and financial
management, program control, contracting and procurement, property management, and management systems and
analysis.

Operations Support - Those who manage or provide for the operation and maintenance of institutional
facilities, buildings, systems, and equipment, including those who manage or provide technical services such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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I.

PERSONNEL. AND RELATED COSTSecccccccccccccocccse

1984
Actual

146, 232

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

a. Full-time prmareit..ooooooooooo.

. Other than full-time pemanent....
¢. Reimbursable detailees..............
d. Overtime and other compensation..

Subtotal, Compensation.. ssssssssssnsnns

Subtotal, Compensation and Benefits....

Supporting Costs

1. Transfer of personnel..
2. Personnel ralning. .. ocoooommoooaeooaae.

Subtotal, Supporting Gsts.........

Total, Personnel and Related Costs

123,332
1,952
3,219
2,117

130,620
14,628

145,248

175

984

146,232

1985 1986
Budget Current Budget
Estimate Estimate Estimate
(Thousands of Dollars)

151,041 153,164 149,298
125,335 127,884 124,484
2,072 1,938 1,858
4,235 3,938 3,853
1,999 2,767 2,653
133,641 136,527 132,848
16,496 15,430 15,206
150,137 151,957 148 ,054
263 372 409

641 835 835
904 1,207 1,244
151,041 153,164 149,298
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A.  Compensation and BenefitSiissssssasssnnnsnnnsns 145,248 150,137 151,957 148,054
(N €0 )10 0= i (o g I 130,620, 133,641 136,527 132,848
a. Full-time pormarent..............__. 123,332 125,335 127,884 124,484

The current estimate for 1985 reflects a change from the 1985 budget estimate due to the 1985
pay raise partially offset by a reduction in the anticipated cost per equivalent work year. The 1986
estimate reflects a reduction due to the President®s Management Improvement Initiative and the proposed
reduction in pay rates.

Basis of Cost for Full-time Workyears

In 1986, the cost of Ffull-time workyears will be $124,484,000, a decrease of $3,400,000 from 1985. The
decrease is calculated as follows:

Cost of full-time permanent WOrkyears N 1985..ccceseeccccscssossssncsssncscsesnscsas 127,884

COST INCreaseS TN 1986 .ccsecsceccsscsssssssstsssscsssssssssssccscscsssossssnss 4,275
Within-grade and career ad@ES....ococcceommcccenccccanae 2,769
Full year cost of 1985 ati0B.ccccccceccaccaaaanns 1,193
Part year cost of 1986 atiOB..cccooooaeoooaaaa. 1,576
Full year cost of 1985 pay K& cccccoccecceccccccccccecaes 1,076
Alteration in the method of calculating salaries paid.......... 430
COSTt DECIreaseS TN 1986 ccscssessscessessscossssenscsssssosssersssosssnssscssans -7,675
Turnover savings and abolished poSItiONS.. sessssssssssssssnnnns -809
Full year cost of 1985 atiOB.ccccecceccccccaaannn -264
Part year cost of 1986 atlOB..cceecccccceacaann.. -545
1986 FTE reolOmOn oo -792
Proposed governmentwide salary redcian.......ocooooooooaoo... -6,074

Cost of full-time permanent WOrkyears N 1986ccececceecccsssssesesssssosncsssssassseaes 124484
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
b. Other than full-time permanent
(R« s = oA 1,952 2,072 1,938 1,858
2. Workyears........ccoocoeeiinennn. 159 158 145 144
The distribution of 1986 workyears is as follows:
Distribution of Other than Full-Time Workyears
Program Wor kyears
[DISIVEY FoTol11T=T oY sl o (€ 1 = 1 78
10 1101111 o I oo X I8 o= Y o 0 15 8
0] ugTSY gl w=TuiloTo] =T VAN & (0 s = 1 14
Youth Opportunity RIS ..o eeeeceeeecceeecceeecceee e eem e eemee 44
1 7= 144

————e,

The reductions from the 1985 Budget estimate result because of a change in the FTE mix between
permanent and temporary workyears. The reduction in 1986 results from the Governmentwide reduction in

salary rates.
c. Reimbursable detailees.cscescescsncosns 3,219 4,235 3,938

The miliary personnel detailed to the Johnson Space Center on a reimbursable basis

3,853

are

individuals experienced in manned space flight and related fields. Each individual performs a function
essential and critical to current and future programs. The decrease from the 1985 budget estimate to the

1985 current estimate is due to a lower than anticipated cost increase from DOD and fewer than projected new

astronauts. FY 1986 is at the same level as 1985

d. Overtime and other compensationsssssss 2,117 1,999 2,767

2,653

Overtime in 1986 will be used primarily in support of Shuttle flights; «.g,, crew training,
The

trajectory optimization, data reduction integration laboratory, and related support activities.
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increase from the 1985 estimate to the 1985 current estimate reflects 1984 experience and the increased
Shuttle flight rate.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
2. Brefits. oL 14,628 16,496 15,430 15,206
The following are the amounts of contribution by category:
Civil Service Retirement Fud........... 8,642 9,115 8,939 8,669
Employee Life Imuaxe..............._. 338 356 352 346
Employee Health Insrane............... 3,488 4,341 3,632 3,594
Workmen”s Compensation.. seesssssssssssss 642 600 640 609
FICA"Q!!ODQI!t‘llll\ttb."“.'b.'l.t‘lo 141 665 427 600
1122 o> (Y 1,356 1,409 1,417 1,366
Other beefits.... ... 21 10 23 22
10 7= T 14,628 16,496 15,430 15,206

The decrease from the 1985 budget estimate to the 1985 current estimate is due primarily to lower
than anticipated costs in 1984, upon which 1985 costs are based. The Workmen’s Compensation estimates for
1985 and 1986 reflect estimates based on Department of Labor billings. The decrease from 1985 to 1986
reflects the proposed reductions in pay rates and their attendant benefits as well as the reduction in
administrative workyears.

5. Supporting QS ... 984 Q04 1,207 1,244
L  Iransfer of Bysgyel . .. . ... A75 263 372 409

The transfer of personnel includes movement of household goods, subsistence and temporary expenses,
real estate and miscellaneous moving expenses related to change of duty stations. The increase in FY 1986
reflects expected increases in transportation rates.

2. Personnel Tr‘aining SEEEEEEEEEEEEEEEEEEEEEEEEESR 809 641 835 835

The purpose of the JSC training program is to continue the development of skills and knowledge of
civil service employees in order to maintain a state of the art technology to more efficiently support JSC
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roles and missions. The increase from the 1985 Budget Estimate to the 1985 Current Estimate reflects a
small increase in the level of training as well as an increase in projected tuition and other training
costs.
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1984
Actual
II. mm e R R R R R R RRRRRRRRRRRERRERRRRRRRRRRRRRRERRRRJ] 3961

Budget
Estimate

4,971

Summary of Fund Requirements

Program Ted 3,100
Scientific and Technical Developement Trawel.... 277
Management and Operations Tad................ __ 584
Total, Ted 32, 961

3,959

490

1985 1986
Current Budget
Estimate Estimate
(Thousands of Dollars)
4,881 4,909
3,840 3,933
490 507
551 523
4,881 4,963

RPM 1-18



1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Explanation of Fund Requirements

A Program Tad.... . 3,100 3,959 3,840

3,933

Program Travel is specifically required for accomplishment of the Center®s mission and accounts for
approximately 80 percent of the travel budget for 1986. The 1985 and 1986 travel supports the planned
increase of support to Space Station activities. All other program travel remains unchanged. Travel is
required to support operations activity including launch, mission support, coordination of engineering and
technical activities, and support of payload technical integration. The decrease from the 1985 budget
estimate to the 1985 current estimate reflects 1984 experience and the number of STS operational missions.
The 1986 estimate reflects expected increases in transportation costs.

B, Scientific and Technical Development Trawel..... 277 490 490 507

Scientific and technical development travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community.

¢. Management and Qperations Tael . ._....... 284 222 251 223

Management and operations travel is used for the direction and coordination of general management
matters. It includes travel iIn such areas as personnel, financial management, and procurement activities;
travel of the Center®s top management to NASA Headquarters and other NASA Centers; and local
transportation. The increases from the 1985 budget estimate to the 1985 current estimate reflects a level
somewhat below that experienced in FY 1984. The decrease in 1986 is part of the President”"s Management
Improvement Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

III. OPERATION OF INSTALLATION.:ccccccsccccccccoces 50,770 58 ,093 53,933 59,452

Summary of Fund Requirements

AL Facilities Servicesecececececcesccesssssssasssasas 25,787 31,536 28,757 33,911
8, Technical Saviees ... 7,947 7,571 6,972 8,916
¢. Management and Operations..... . 17,036 18,986 18,204 16,625

Total, Operation of Installation............. 50,770 58,093 53,933 59,452

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center"s institutional activities. These are divided into three major functional areas: Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; Technical Services, the cost of automatic data processing for management
activities; and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,
printing, transportation, medical, supply, and related services.

The change from the 1985 budget estimate to the 1985 current estimate is an overall reduction due to a
decrease in anticipated utility costs and elimination of the maintenance augmentation offset by increases in
the areas of contractor rates, ADP operation and facility maintenance. The iIncrease in 1986 results from
estimated utility, contractor support and other goods and services rate increases, partially offset by the
reduction in the Management and Operations subcategory because of the President®"s Management Improvement
Initiative.
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A. FACILITIES SERVICES . v s setosasstronosant sy

1984

Actual

25,787

1985 1986
Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dollars)

31,536

28,757 33,911

This physical plan supports an average daily on-site population of approximately 8,200 personnel plus an
additional 3,000 personnel located at nearby facilities and ElIlington Air Force Base. These budget
estimates also include resources associated with the physical plant requirements of the White Sands Test

Facility and for facilities used at Ellington Air Force Base.

Summary of Fund Requirements

1. Maintenance and Related S&avicss..............

2. Custodial SIS ..o

7,250

5,229

13,308

25,787

Explanation of Fund Requirements

1. Maintenance and Related SaviGsS...ccoeeen....

7,250

9,903 8,400 11,368
5,323 4,933 5,687
16,310 15,424 16,856
31,536 28,757 33,911
9,903 8,400 11,368

This activity involves routine maintenance and facilities support for JSC at Houston, as well as White
Sands Test Facility and Ellington Air Force Base, and includes such activities as support for utility
systems; administrative office alterations and painting; ground maintenance; and other facility and system
design and modification tasks. The decrease from the 1985 budget estimate to the 1985 current estimate is a
net reduction resulting from an increase for repairs to the Center"s fire alarm and Fire Suppression System
and the non-appropriation of the NASA-wide maintenance augmentation effort.
is due to support service contractor rate increases, and new minor construction, alterations and repair

projects.

The

increase from 1985 to 1986
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Custodial SAES. ... oo 5,229 5323 4,933 2687

This activity involves support contractor effort at JSC to provide security guard services such as
protection of government facilities, equipment, and classified information and badging for all on-site
personnel and official visitors; janitorial services (including highly specialized cleanroom services); and
fire protection services such as maintenance of alarms and fixed fire fighting equipment, and industrial
safety and inspection. The decrease from the 1985 budget estimate to the 1985 current estimate is the

result of decreases iIn support contractor wage rate and decreases iIn janitorial services. The increase in
1986 is due to expected support contract rate Increases.

3. Utility SAVIGS. 13308 16,310 15,424 16 856

This category includes purchased utilities and support contractor effort for the operation and
maintenance of the utility distribution system. The net decrease from the 1985 budget estimate to the 1985

current estimate is due to lower utility cost rate based on FY 1984 experience offset by a higher utility
consumption related to Shuttle mission activities.

The 1986 iIncrease is utility and support contractor rate
increases.
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1985 o 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Be TECHNICAL SERVICEStcestesvseascesocssscscscscscsscs 7,947 7,571 6,972 8,916

Summary of Fund Requirements

1. Automatic Data ProcessSing:sssssssssssasssssnss 4,494 4,027 3,806 4,955
a. Equipment ...ccssesssssssssssssssssnsnnnss 406 665 878 595

SRR O ¢ < =1 1 (0 o =T 4,088 3,362 2,928 4,360

2. Scientific and Technical Information.......... 2,445 2,459 2,081 2,810
3. Shop and Support SEVAGES...occeceoccccaaaan 717008 1,085 1,085 1,151
Total, Technical Services. ... 7,947 7,571 6.972 8,916

Explanation of Fund Requirements
1. Automatic Data Processing: ssssssssssssssssssss 4,494 4,027 3,806 4,955

This activity provides support to all JSC administrative ADP functions; included within this area are
institutional portions of lease and maintenance costs of hardware systems within the Central Computer
Facility, as well as contractor effort for computer programming, operations, keypunch, and other support
personnel. The ADP systems supported include instutional management, finance and accounting, procurement,
contract status and tracking, personnel management, and utility tracking. The decrease from the 1985 budget
estimate to the 1985 current estimate is due to reduction of central computing facility support contractor
effort. The 1986 increase is due to support contract rate increases.

2. Scientific and Technical Information ... 2,445 2459 2081 2,810

This activity provides for a public affairs educational and informational program and support to the
Center in provision of various scientific and technical information services. Included in the public
affairs program are: motion picture production from script to screen; film clip preparation; exhibit
management and refurbishment; visitor orientation tours; lecturing; mail answering service; and other public
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affairs activities. The decrease from the 1985 budget estimate to the 1985 current estimate is due to a
reduction in support contractor workyears. The increase in 1986 reflects expected contract rate increases.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Shop and Support ServiCes............ouvuun... 1,008 1,085 1,085 1,151

These funds provide for a support contractor who provides JSC graphics and photographic services.
Graphic materials are prepared for use in presentations and senior management reviews. Various kinds of
films are processed and reproductions and reprints made. The increase in 1986 reflects support contract
rate increases.
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— — 1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

C. MANAGEMENT AND OPERATIONS+sccesseosscosscocssons 17,036 18,986 18,204 16,625
1. Administrative ComunicationS.........--.-.- 5,393 6,876 6,113 5,122

2. Printing and Rgoroduction...oooooeoaoaooo. 206 247 247 259

3. Tragportation. ... 2,244 2,898 2,714 2,566

4. Installation Common SAVAGES. ..ocooeooe--. 2,193 8,965 2,130 _8.678
Total, Management and Operations......... 17,036 18,986 18,204 16,625

Explanation OF Fund Requirements

1. Administrative COmNICAIO S e - o oo ceeee 5,393 8,876 6,113 5,122

Communications support for JSC and WSTF consists of local and long distance telephone service, and
other communications services. Local service includes Centrex lines and telephones at JSC and WSTF. Long
distance service includes the cost for FTS, commercial toll calls, and a small number of dedicated voice
circuits. Other communications services include teletype and wire news services; the operation and
maintenance of a closed circuit Tv system; and local radio networks for fire, security and custodial uses.
The reduction from the 1985 budget to the current estimates is due to more recent estimates for impact of
deregulations and divestiture on local telephone rates and FY 1984 actual experience. The decrease in 1986
is due to the effect of the Governmentwide reduction in support costs.

2. Printing and Rewrdrtion . ..._....... 206 247 247 259

Printing services are provided by on-site and off-site facilities. The on-site printing plant,
operated by JSC personnel, produces approximately 60 million units each year. In addition to this on-site
printing plant, JSC also purchases printing from private firms through Government Printing OfFfice contracts,
about 52,000,000 units each year. Purchased printing is overflow requirements that cannot be handled on-
site, and printing which requires capabilities not avilable at the on-site plant. The increase in 1986 is
the result of expected increases in supplies and material costs.
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1985 1986
1984 Budget Current Budget
Actual Estima®® Estimate Estimate
&Hrewsands of Dollars)

3. Transportatj_anllllllllllllllllllllllllllllll m 2.898 2,714 2(566

Transportation includes administrative aircraft maintenance and fuel costs, lease of passenger
vehicles and trucks, including GSA drivers and dispatchers and maintenance of vehicles. The decrease from
the 1985 budget estimate to the 1985 current estimate is due to an inticipated decrease in aircraft parts
replenishment purchases. The decrease in 1986 is part of the Governmentwide reduction in support costs.

4, Installation Common SSVAGES....occeenn-. ariaes 8,965 9,130 8,678

These services support center management and staff activities, provide medical services, and cover
various installation support services. Center management and staff functions include legal, personnel,
procurement, and EEO activities. Medical services provided include occupational medicine and environmental
health, consisting of the operation of the JSC on-site clinic; emergency assistance at Ellington Field;
providing physicals for JSC personnel at Downey, California; medical consultation and crew test support;
industrial hygiene; radiological health; and an environmental health laboratory. Installation support
services include administrative supplies, materials and equipment at the Center and at White Sands Test
Facility, JSC share of operating costs at Ellington Field; and miscellaneous administrative support. The
decrease is 1986 is part of the Governmentwide reduction in support costs.
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LYNDON B. JOHNSUN SPACE CENTER
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1986 ESTIMATES

JOHN F. KENNEDY SPACE CENTER

DESCRIPTION

The John F. Kennedy Space Center (xsc) is located 50 miles east of Orlando, Florida. The total land and
water area occupied by the installation is 139,305 acres. NASA owns 82,943 acres of that total. The
remainder is comprised of the Banana River Causeway Easement (271 acres), the Indian River Causeway Easement
(296 acres), and Florida-owned submerged lands with Deed of Dedication (55,795 acres).

Space Shuttle flights began at KSC in 1981 and will begin at Vandenberg Air Force Base, California in
1986. Expendable launch vehicle operations are conducted at both the Air Force®s Eastern Space and Missile
Center, at Cape Canaveral Air Force Station, Florida, and the Western Space and Missile Center at Vandenberg
Ailr Force Base, California, which is located six miles west of Lompoc, California. Activities at Vandenberg
are accomplished within a host-tenant agreement with the Air Force.

The NASA capital investment at KSC, Cape Canaveral Air Force Station, and Vandenberg Air Force Base,
including fixed assets iIn progress and contractor-held facilities as of September 30, 1984, was
$1,443,332,000 .

CENTER ROLES AND MISSIONS

The Launch Operations Center was established at Cape Canaveral, Florida, in July 1962 to serve as the
primary NASA center for the test, checkout, and launch of space vehicles. In late 1963, it was named the
John r. Kennedy Space Center and in 1964 the Center was relocated to Merritt Island. This site was chosen
because of its unique geographical characteristics, climate, local growth capability, accessibility, and
availability. The Center has since become the major free world launch site with a unique civil service
staff of unparalleled expertise in the test, checkout, and launch of space vehicles and in the design of
associated ground support equipment. The technical facilities developed at KSC represent a recognized
national resource. The principal roles of the Center are:

Space Transportation System Ground Operations - includes Space Shuttle launch preparation, launch, landing
and refurbishment, Spacelab and Spacelab payloads ground processing, cargo/experiment Integration and
processing, upper stages ground processing, and operation and maintenance of ground support equipment.

Expendable Launch Vehicle Operations - includes launch preparation, checkout and launch for the current
inventory of launch vehicles.
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Space Station = Space Station effort at KSC will consist of activities in four major areas:
Advanced Development, System Engineering and Integration, and Operational Readiness.

Utilization,
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SUMMARY OF RESOURECES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

l. PERSONNEL AND REALTED COSTS+sssvesvvvvvovros 88 ,267 90,137 92 ,588 90 ,463
II, TRAVEL¢escsossscccscsroccseasscscsecscscsessssscnse 2,038 2 ,688 2,300 2,350
III. OPERATION OF INSTALLATIONeecssooossoessronss 82,327 88 ,024 87 ,092 96,518
A. FACILITIES SERVICES..................... (49,246) (50,464) (50,323) (58,583)

B. TECHNICAL SERVICES...................... (8,506) (8,784) (8,784) (10,683)

C. MANAGEMENT AND OPERATIONS............... (24,575) (28,776) (27,985) (27,252)
TOTAL, FUND REQUIREMENTS................ 172,632 180,849 181,980 189,331
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DISTRIBUTION OF PERMANENT WORKYEARS BY PROGRAM

1984
Actual
RESEARCH AND DEVELOPMENT ., .. csccceccvsccccsscsccscnss 434
Space SO ieiieoas 60
Space Transportation Capability Development.» swnus 233
SRaCe SCienCG & Applications EEEEEEEEEEEEEEEEEEEEER 138
Physics & ASHUODY. oo 132
Life SIS oo 6
Space APIIGEHEAS. - oo oo -
Commercial ROas...ccceeeee e 2
Technology Ualizadan. ..o oooooooooooo. 2
Commercial Use of SE®..cccemmcmcco. _—
Aeronautics & Space TechnologyY ssssssssssssssssssss
Space Research and TedroloQy-.-ccceoccaeanaoo.. 1
SPACE FLIGHT, CONTROL AND DATA COMMUNCIATIONS s+ vess. 1123
Shuttle Production and Operational Capability..... 159
Space Transportation Qeratdas..ccceceaaeaaean. 964
Subtotal, direct... o 1,557
CENTER MANAGEMENT AND OPERATIONS SUPPORT s v v et v s s v s 517
Total, full-time vakeas....ocooooomoo. 2,074
Other than full-time valkers...c.coccmemeeno.e. 92
Total, permanent vakeas......cccooeeemnneee.. 2, 166

1985

Budget
Estimate

530

100

1037

126
911

1986

Current Budget
Estimate Estimate
592 761
185 366
265 271
134 114
128 108
6 6
3 2
2 2
1 3
5 5
968 800
126 66
842 734
1,560 1,561
515 493
2,075 2,054
90 90
2,165 2,144
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PROGRAM DESCRIPTION

Permanent Civil
Service Workyears

RESEARCH AND DEVELOPMENT

SPACE STATION.eoo s e s s eveses e es 000000 0 ecosveses000 s ee s ev e s s ees e 366

Space Station effort will consist of definition and integration studies, activities iIn the areas
ofutilizing advanced development and operational readiness.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT:.:ccsescecscsccccccccccccccsccesnse 271

The upper stages currently consist of the Inertial Upper Stage (1US), Centaur, and the Payload Assist
Modulle (PAM). These upper stages are expendable, propulsive stages intended for use in the deployment of
Space Shuttle transported payloads to high energy orbits not attainable by the Space Shuttle alone.

The PAM has been developed, checked out and mated to a payload by the commercial developer, McDonnell
Douglas. The Center has responsibility for integration of the PAM and its payload into the Shuttle payload
bay. KSC is currently engaged in modifying the launch site facilities to accommodate the use of the Centaur
as a Shuttle upper stage. These modifications, which affect all major launch facilities and in particular
the launch pads and mobile launcher platforms, are planned for completion to support the Galileo and Ulysses
missions in 1986.

The Center®s role in the Spacelab program is similar to that of the Space Shuttle; that is, KSC is
responsible for launch site development and for ground operations leading to the launch. KSC has
responsibility for verifying that the Spacelab flight and ground systems are compatible with the Spacelab,
with each other, and with safety requirements. The First Spacelab flight unit flew aboard STS-9 in November
1983.

KSC will provide facilities and support to the various developers and experimenters during processing.
KSC, in concert with other NASA organizations must analyze potential payload users® requirements and
activities. Based on experience gained during the Expendable Launch Vehicle program, KSC will monitor
payload activity from conception; participate in design reviews to ensure compatibility.with KSC facilities;
and provide support coordination during the payload checkout and launch at KSC.

PHYSICS AND ASTRONOMYC....OI'.Q;.OOQoao-coloootoivoncotooooooo..oooooo..o.oo 108

Ks¢ is responsible for planning and coordinating the integration of the Spacelab experiment with the
Spacelab hardware system (Level 1v integration). Interfaces are established and maintained with the NASA
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discipline program offices, the principal investigators, and appropriate engineering groups to assure that
scientific objectives of the mission are met.

Permanent Civil
Service Workyears

LIFE SCIENCS............I.........-......................'.C.I.........Q....l.l.. 6

ksc will continue its support role in the definition, development and integration of biomedical
experiments on the Space Shuttle for life sciences research. Included is the responsibility for providing
and managing a Life Sciences Principal Investigator Support Facility and assisting in the conduct of life
sciences synchronous ground control experiments and procedures required for these payloads. Experiments are
designed to use the environment of space to accomplish medical and biological research.

COMMERCIAL PROGRAMS

TECHNOLOGY UTILIZATIONG:ececocessoscecscsscoscescoacssscsscsesosscssscsssscsoscsscssscsssscss 2

The objective of the Technology Utilization program is to encourage the use of and to expedite the
application of new NASA technology to the public sectors.

COMMERCIAL USE OF SPACE . csssescesesosasasscaccccsssssseossssssssssensssssssssnsssss 3
The objective of the Commercial Use of Space program is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based

research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.

AERONAUTICS AND SPACE TECHNOLOGY

SPACE RESEARCH AND TECHNOLOGY....ooon-o.coooooc.ocooooo..ouooooooooooouoooouooooc 5

KSC work in space research and technology includes study efforts focusing on system operation and
maintenance in space for future manned space systems such as Space Station.

SPACE FLIGHT, CONTROL AND DATA COMMUNCIATIONS

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITYceeeescocssscccsssoscsccssosccssnossnosne 66

With the 1986 initial use of Launch Pad B and Mobile Launch Platform 3, construction of most new launch
support facilities and modifications of most existing facilities will be completed. The design,
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modification or acquisition, installation and checkout of equipment and facilities to be used in support of
increased launch rate requirements will continue. This includes equipment provided by KSC contractors,as
well as equipment to be supplied by development contractors as part of their flight vehicle
responsibilities.

The first Space Shuttle landed at KSC in February 1984. Although installation and checkout of initial
operational systems are complete and the ground support equipment installed, there are ongoing new
requirements and modifications to existing systems, including the Launch Processing System.

Support will continue for Launch Pad B construction activities, Launch Complex 39 modifications, and other
modifications to facilities or equipment to meet Space Shuttle requirements including modifications on
existing facilities to support the Centaur upper stage program.

Permanent Civil
Service Workyears

SPACE TRANSPORTATION OPERATIONS:ecccccccsccocccsoscssssssscssssscsscsssoscsssccsossssosse 734

The operations role includes the test and checkout of each flight element as it arrives for flight; the
integration of the elements (0Orbiter,External Tank, Solid Rocket Boosters and their subsystems) into the
Space Shuttle vehicle, and the integrated testing of the stacked configuration, propellant loading, and
launch. Subsequent to landing, the Orbiter is refurbished by KSC in preparation for the next mission. KSC
is responsible for retrieval and disassembly, OF the expended Solid Rocket Boosters. The Center will also
continue the refurbishment of selected existing support equipment for reuse in the Space Shuttle system.
KsC is responsible for contingency landing site preparations for ferrying the Orbiter back to KSC.

Orbiter Vehicle (ov) 102, used in the orbital flight test program, and for the First operational flight
was modified during 1983 at KSC for the initial Spacelab mission flown in November 1983. Orbiter Vehicle
099 arrived at KSC in July 1982; OV 103 arrived at Kennedy in late 1983; and OV 104 is scheduled to arrive
in early 1985.

The Center is responsible for the launch preparation, checkout, support coordination during the payload
checkout, and launch of the current inventory of expendable launch vehicles. This includes the Atlas
Centaur and Delta vehicles. Launches at both the Eastern Space and Missle Center and Vandenberg Air Force
Base are the responsibility of KSC.

CENTER MANAGEMENT AND OPERATIONS SUPPORTecescccececssccesscsossoscsssssscssossassoe 493

Center Management and Operations Support provides support to all Kennedy Space Center organizations which
cannot be identified exclusively to a single program or project. The civil service personnel involved are:
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Director and Staff - The Center Director, Deputy Director, and the immediate staff o g .
Legal, Patent Counsel. Equal Opportunity, Public Affairs, and Safety.

Management Support - The part of the KSC civil service workforce that provides information and control
services supporting all levels of center management, both program and functional. Specific functions
include resources and financial management, program control, contracting and procurement. property
managment, personnel management, and management systems and analysis.

Operations Support - The part of the KSC civil service workforce that provides for the operation and
maintenance of institutional facilities, buildings, systems and equipment, including those who manage or
provide technical services such as automatic data processing, reliability and quality assurance, medical
care, and photographic support.
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RESOURCES REQUIREMENTS BY FUNCTION

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. PERSONNEIIANDRKI‘ATED COSTS.-.-...-.......-..... 88'267 90'137 92.588 90,463

Summary of Fund Requirements

A.  Compensation and Brefits......cc.ooooooo.... 87,331 89,065 90,981 89,056

1. Compensation

a. Permanent posiiB. . ccccooooaaaaaaan-. 74,148 74 ,765 76,765 75,169

b. Other than full-time permanent positions 1,564 1,382 1,537 1,465

c. Reimbursable detailees.................. 45 52 46 48

d, Overtime and other ocompensation......... 2,443 3,017 2,620 2,617
Subtotal, CompensatiON.:sssssssssssssssss 78,200 79,216 80,968 79,299

2. BaEMtS.. L 9,131 9,849 10,013 9,757
Subtotal, Compensation and Berefits..... 87,331 89 ,065 90,981 89,056

B. Supporting Costs

1. Transfer of personnel cisssssssssssssnnnss 241 450 985 785
2. Personnel el Q.o coomeemmemmnaaeans 695 622 522 622
Subtotal, Supporting QeiS............. 936 1,072 1,607 1,407
Total, Personnel and Related Costs....... 88,267 90,137 92,588 90,463

_——
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Explanation OF Fund Requirements

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A. Compensation and BenefitSe.eesesescsesscscceseses 87,331 89,065 90,981 89,056
I €0 (6 5 0 == 1 [0 o FN 78,200 79,216 80,968 79,299
a.  Permanent RBIIOB..ccccmcecceaaeeen 74,148 74,765 76,765 75,169

The current estimate for 1985 reflects a change from the 1985 budget estimate due to the
increase in average salaries due to recent pay raises, plus increased workyears. The decrease iIn 1986 is
due to the application of the changes required by the President®"s Management Improvement Initiative and the
proposed reduction in pay rates.

Basis of Cost for Permanent Positions

In 1986, the cost of permanent positions will be $75,169,000, an decrease of $1,596,000 over
1985. The increase is calculated as follows:

Cost of full-time permanent WOrkyears 1N 1985.cceccsoccccccccssscssssssassssssssssas 76,765

COSTt INCreaseS IN 1986 ccecescccscscsoossscacsssssssssossosssssscnsnsssnscsas 3,405
Within-grade and career ad@tEs...occemcemccomccaccaccaee 1,372
Full year cost of 1985 atiOB.-ccccccccccccccannn. 794
Part year cost of 1986 atiOB..cccccccccccccaaann. 578
Full year cost of 1985 pay Ia®e. cocccecemccccceccccccceaes 725
Change iIn reimbursements raehal.....ocooooooioocaao. 1,050
Alteration in the method of calculating salaries m@i.......... 258
COST DECreaseS TN 1986 ccecccsscssssosssrsesssrssscassrsoscasssossssssossosess -5,001
Turnover savings and abolished psItiOs..ccceoooocceaaaaoo... -563
Full year cost of 1985 atiOB.cccccccccccccaaaannn -235
Part year cost of 1986 aliQB.--cccccoccocomaaan-- -328
1986 FTE reducCtion........cooooviiiiiiiiii i, -792
Proposed governmentwide salary redction....................... -3,646

Cost of full-time permanent WOrkyears N 1986 ccceectsssssscssessecscsocsscsccsscccscone 75,169
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1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
b. Other than full-time permanent positions
[ I =11 I 1,564 1,382 1,537 1,465
(2) VoREIS oo 118 121 121 121
The distribution of 1986 workyears is as follows:
Distribution of Other than Full-Time Permanent Workyears
Program Workyears
Other temporary ProgramsS......ccceee o eeie it areeneans
Youth Opportunity Programs.......--.-............................-......... 19
SUMMEY PrOQraM. .. ee e et 12
Tod 121

The increase from the 1985 budget estimate to the 1985 current estimate resulted from the recent

pay raise, realignment of the workyears in the various programs. The 1986 decrease reflects the proposed
reduction in pay rates.

c. Reimbursable detailess............. 45 52 46 48

The military personnel detailed to Kennedy Space Center on a reimbursable basis is experienced
in Shuttle Systems Engineering Office.

The 1985 budget estimate and the 1985 current estimate is the same
grade of Military as 1984 with the recent pay raise. The decrease of the current estimate reflects
reporting date of detailees.

d. Overtime and other compensation.... 2,443 3,017 2,620 2,617

This item includes primarily overtime, holiday pay, night differential, Sunday premium and
incentive awards. The estimates are essentially level from 1984 to 1986
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Brefits. L 9,131 9,849 10,013 9,757

The following are the"amounts of contribution by category:

Civil Service Retirement Fud..........___...._. 5,458 5,799 5,688 5,503
Employee Life Ierare.....ooooooooooooo.. 217 230 226 220
Employee Health lewaxe. ... 2,199 2,499 2,291 2,217
Workmen®s Compansation. ..o oooooooiiioiaoos 308 325 215 244
FICA.. suuunensunnsnunsnsnnnnnnnnnnnnnnnnnnnnnnns 51 45 52 52
115 2 "> (=SS0 887 836 966 944
Other Beefits... ... 11 115 575 577

1 = 2131 9,849 10,013 9,757

The increase from the 1985 budget estimate to the 1985 current estimate is primarily due to the 1985 pay
increases. The overall decrease In 1986 is due to the proposed reduction in pay rates and the attendant
benefits, as well as the reduction in administrative workyears.

B. Su_‘gportinq C:qtq SN EEEEEEEEEEEEEEEEEEEEEEEENEENETSR 936 1,072 1,607 1,407
1. Transfer of personnel.. sissssssssssssssansns 241 450 985 785

Transfer of personnel includes actual expenses involved in the movement and storage of employee®s
household goods. The increase in 1985 current estimate is due to increased hiring and increased
transportation costs. Fy 1986 reflects a reduction the number of anticipated relocations.

2. Personnel tralnig......................... 695 622 622 622

Training estimate remains the same for 1985 and 1986
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

11. mm...-.-......o..o....-o---....-....o...-.. 2’038 2’688 2'300 2'350

Summary of Fund Requirements

A, Program Tradl......cooeeeeeeee 1,249 1,681 1,573 1,681
B. Scientific and Technical Development Travel..... 88 203 203 213
C. Management and Operations Tradl........._...__.. 701 804 524 456

Total, Tadl. ... 2,038 2,688 2,300 2,350

Explanation of Fund Requirements

A Program Tad. ... 1,249 1,681 1,573 1,681

Program travel is directly related to the accomplishment of xsC's mission and accounts for approximately
72 percent of the Center®"s travel budget. Program travel reflects the continued involvement in launch site
operations; the design, manufacturing, and testing of ground system equipment, and construction of
facilities; and the activation of systems manufactured at off-site locations.

The current estimate for program travel is decreased from the 1985 budget estimate due to a realignment
of program requirements. The increase in 1986 provides continued launch support for Spacelab and Payload
flights, and Space Station Support for the first sTs/Centaur launch, scheduled for April 1986

B. Scientific and Technical Development Trael ... 88 203 203 213

Scientific and Technical Development Travel permits employees to participate in meetings and technical
seminars with other representatives of the aerospace community. This participation allows them to benefit
from exposure to technological advances outside KSC, as well as to present both accomplishments and problems
to their associates. Many of the meetings are working panels convened to solve certain problems €or the
benefit of the government. The increase in 1986 reflects anticipated price levels.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Tael . .......... 701 804 524 456

———

———— ———— ——

Management and Operations Travel is used for the direction and coordination of general management
matters. It includes travel concerning such areas as personnel, financial management, and procurement
activities; travel of the Center"s top management to NASA Headquarters, and other NASA Centers; and local
transportation. Local travel includes personal travel in and around the official station of the employer,
including tolls, parking fees, and taxis. Non-NASA travel includes transportation of persons per diem and
other incidential expenses for all non-NASA employees, such as unpaid advisory committee members and
preemployment interviews for NASA SES positions. The decrease from the 1985 budget estimate to the 1985
current estimate reflects a constraint on travel to support new programmatic requirements, and increasing

launch rate. The decrease in 1986 reflects a reduction due to the President"s Management Improvement
Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IXX. OPERATION OF INSTALLATION.:2cccccccscaccccecs 82,327 88 ,024 87 ;092 96,518

Summary of Fund Requirements

A Facilities SAVIGS. . .oioiiiiaae 49,246 50 ,464 50,323 58 ,583
B. Technical SavIGES. .. oiiiiin. 8,506 8,784 8,784 10,683
c. Management and Qoeratios.......ceeeeeeeeenns 24,575 28,776 27,985 27,252

Total, Operation of Installation........... 82,327 88 ,024 87,092 96,518

Explanation of Fund Regquirement

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center”s institutional activities. These are divided into three major functional areas: Facilities
Services, the cost of renting real property, maintaining and repairing institutional facilities and
equipment, and the cost of custodial services and utilities; Technical Services, the cost of automatic data
processing for management activities, and the cost of educational and informational programs and technical
shops supporting institutional activities; and Management and Operations, the cost of administrative
communications, printing, transportation, medical, supply, and related services.

The increase in Facilities Services from the 1985 budget estimate to the 1985 current estimate is due to
rate and consumption increases in the purchased utilities function. The 1986 increase is due to anticipated
rates of the Florida Power & Light which shifts more of the system costs to industrial consumers and to
anticipated price levels for support contractor effort and other goods and services needed to support the
KSC program fully. These increases will be partially offset by a reduction in the Management and Operations
subcategory as part of the President"s Management Improvement initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A, FACILITIES SRS, oo 49,246 50,464 50,323 58,583

Summary of Fund Requirements

1. Rental of Real Property. sssssssssssssusssnss 40 22 13 12
2.  Maintenance and Related Sarvicss............ 5,312 6,029 5,747 6,233
3. Custodial SavaeEs ... 21,321 22,464 20,366 23,892
4. Utility Savaess oo 22,573 21,949 24,197 28,446
Total, Facilities Savies._.........._.. 49,246 50 ,464 50,323 58,583
Explanation of Fund Requirements
22 13 12

1. Rental of Real Property .. ... EessssEsEssEEEs 40 22 13 1

This provides for the rental of off-site facilities for news and other media centers for NASA
launches. The reduction from the 1984 and the 1985 and 1986 estimates is due to lower rental space

requirements.

2.  Maintenance and Related Savices............ 5,312 6,029 5,747 6,233

This activity involves the operation, maintenance, and engineering of institutional facilities,
systems, and equipment. It includes ground maintenance, maintenance and repair of all heavy equipment,
operation and maintenance at Vandenberg Air Force Base, and the general management and supervision of the
operations and maintenance of the power, lighting, HVAC, water and sewer systems. These funds also provide

materials and equipment needed to support these functional needs.

The reduction from the 1985 budget estimate to the 1985 current estimate is because of lower
contractor wage rates than anticipated and non-approval of the operational maintenance initiative.
increase in 1986 reflects anticipated support service contractor rates.

The

RPM 2-16



1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Custodial ServicCeSe. smeeceecessccccce nne neoos 21,321 22,464 20,366 23,892

This category includes janitorial services, Fire protection, and security. Funding provides
jJanitorial services to highly specialized clean room areas and orbiter support equipment; conducting fire
drills and fire inspections of facilities and equipment and Ffighting fires. Security protection of
personnel and property involves: support of hazardous tests and operations; badging of all on-site
personnel and official visitors; safeguarding flight hardware and other items of high intrinsic value;
protection classified information; and maintaining area surveillance and traffic control. Other activities
in this category consist of pest control services, laundry services, and supplies and equipment used-by the
support contractor performing the function. The decrease from the 1985 budget estimate to the 1985 current
estimate is for contractor wage rates not as high as anticipated. The increase in 1986 is contractor rate
increases and manpower increases to support additional facilities.

4. Utility SSVIGES. oo 22,573 21,949 24,197 28,446

The major utility is electrical energy purchased from Florida Power and Light Company through an Air
Force contract. Fuel oil is purchased from a local supplier. Steam service is provided by the Air Force.
Water services are purchased from the City of Cocoa and sewage treatment is accomplished on-site. Utility
plant operations and maintenance and utility distribution systems maintenance are provided by a support
contractor and by the Air Force. At the Vandenberg Air Force Base, utilities are purchased through the Air
Force. The increase from the 1985 budget estimate to the 1985 current estimate is due to utility rates and
consumption. The 1986 iIncrease provides for greater rates being charged industrial customers by the Florida
Power and Light Company for projected utility usage, and for support contractor rate increases.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. TECHNICAL SERVICES:ccseccccssccscsccssscscsoscne 8,506 8,784 8,784 10,683

Summary of Fund Requirements

1. Automatic Data Processing.......-o-......... 7,023 7,040 7,040 8,645
a. et (308) {700) (702) (458)

b. QEalias. oo (6,715) (6,340) (6,338) (8,187)

2. Scientific and Technical Information . .... 803 1,077 1,077 1,220
A LAY (620) (682) (682) (690)

b. Education and infomadon............... (183) (395) (395) (530)

3. Shop and Support SVIES. oo 680 667 667 818
Total, Technical Svicss................ 8,506 8,784 8,784 10,683

Explanation of Fund Requirements

1. Automatic Data ProcesSi..ccccccecccccccaaaaan 7,023 7,040 7,040 8,645

The Base Operations contractor provides programming services for payroll, general accounting, supply,
procurement, preventive maintenance, contract surveillance, personnel, security, resources and financial
management reports and related management information. The contractor also provides for the development and
maintenance of general management ADP programs which include the lease, purchase, and maintenance of ADP
equipment, and programming and operations services. The increase in operations is to compete for highly
qualified personnel to reduce the high turnover rate of data processing personnel currently experienced.

The 1986 iIncrease is due to anticipated contractor rate increases.

> Scientifi | Technical Infomation ... 803 1,077 1,077 1220

This funding provides for operation of a technical library at KSC and €or technical and administrative
documentation services, including support to the public affairs educational and information program.

The Base Operations contractor operates the library facilities, which provide technical and management
books and periodicals; and military, federal, and professional society specifications and standards. The

RPM 2-18



contractor also operates a STS and Spacelab documents repository which catalogs, classifies, and indexes
documents; and provides document reference and distribution services. Public Affairs support provides €or
the gathering and dissemination of information about the agency"s program to the mass communications media,
the general public, and the educational community at the elementary and secondary levels. The increase from
the 1985 budget estimate to the 1986 estimate based on anticipated support contractor rates.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Shop and Support Sendices ... 680 867 867 818

These funds provide for the Eastern Space and Missile Center photographic services for NASA"s Public
Affairs Office and any other institutional support. These funds also provide for the institutional part of
the mishap reporting system. The 1986 increase is for anticipated Eastern Space and Missile Center rate
increases.
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C. MANAGEMENT AND CRERATIONS.. ..o ciociioeae

Summary of Fund Requirements

1. Administrative ComunicatioS. .. .ccceeeenn--

2. Printing and Reoroduction.....o.oo........

3. TransportationlllIIIIIIIIIIIIIIIIIIIIIIIIIII

4. Installation Common S&rVIGES....cceecencnnn.

Total, Management and Qperatios..........

Explanation of Fund Requirements

1. Administrative Comunications. .. ..ccceeeee-.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

24,575 28,776 27 ,985 27,252
2,354 2,385 2,994 2,979
1,552 1,091 978 1,017
4,770 5,050 5,310 5,507
15,899 20,250 18,703 17,749

24,575 28,776 27,985 27,252
2,354 2,385 2,994 2,979

These funds provide for the costs of local telephone service, Federal Telecommunications System
(FTs), long distance tolls, and special communication services in support of all NASA civil service and

institutional contractor personnel located at KSC, ESMC, and VAFB.
who conduct official business with KSC are widely dispersed throughout the United States.

and maintenance of various small electrical/electronic systems such as printers which support major

NASA contractors and other institutions

KSC utilizes FTS
and other leased lines to minimize costs. Special services include teletype, wire news services and lease

communications systems. The Base Operations contractor will perform liaison activities for administrative

communications systems and equipment which are installed and maintained by others and used by various
contractor and government organizations at KSC and ESMC.

The contractor also is responsible for performing

operation and maintenance activities for other administrative communications systems and equipment and for

operation of communications centers at KSC and ESMC.
Governmentwide reduction in support costs.

The decrease in the 1986 budget reflects the

RPM 2-20



1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. Printing and ReproduCtion sssssssssssassnnsns 1,552 1,091 978 1,017

This category includes printing services which are performed by the Government Printing OFfice (GPO)
and minor commercial firms contracted by GPO. These items include KSC reproduction, the house organ, the
telephone directory, and Public Affairs brochures and miscellaneous launch support material. Also included
are printing and copier services at VAFB. The decrease from the 1985 budget estimate to the 1985 current
estimate is due to reduced requirements for government printed paper and forms. The increase in 1986 is due
to anticipated rate increases.

3. Trangortaion. ... 4,770 5,050 5,310 5,507

Funding covers the transportation management function, performed by the Base Operations contractor,
which includes coordination, check, inspection, and document control of all shipments, delivery of in-bound
shipments, and the operation of heavy transportation equipment. The maintenance of xsC's administrative
aircraft is also included, as well as the cost of passenger and cargo type vehicles used by civil service
personnel, and supplies, materials, and equipment used by the support contractor performing the function.

The iIncrease from the 1985 budget estimate to the 1985 current estimate is for heavy equipment
operations. The iIncrease in 1986 is anticipated support contractor and vehicle maintenance rate increases.

4. Installation Common SAVEGS..ocemeecmnannn. 15,899 20,250 18,703 17,749

These funds provide for management and logistics services, mail and distribution services, medical
services, and a wide variety of minor contracts for special and one-time services. The Base Operations
contractor provides management for the following areas: procurement, resources, maintenance, logistics,
energy, data and information, staffing and training, planning and scheduling, and safety. This includes the
estimating, planning, budgeting, authorizing, controlling, accumulating, and reporting of all costs and
manpower associated with contract activities; and the necessary management, supervisory, engineering,
technical, and administrative personnel required to plan, initiate, and perform the services and
operations. Includes the establishment and management of a comprehensive safety program. The development
of both short and long-range work plans, emergency plans and schedules in support of KSC base operations.
Includes the development and implementation of a maintenance program for all institutional government
furnished and contractor acquired systems, facilities and equipment. Also, the contractor will implement
and manage energy conservation projects, programs, audits, and inspections on institutional facilities to
insure conformance of energy conservation policy and to identify new energy initiatives In such areas as
modifications, operational changes, energy studies and awareness. The Base Operations contractor, also,
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provides a broad range of logistics services including receipt, storage, and isue of supplies and equipment,
as well as maintaining various supply management systems. Mail and distribution services, provided by the
support contractor include distribution of interoffice mail, classified document control, operation of the
KSC branch post office, and postal service charges.

Two major types of medical services are provided, occupational medicine and environmental health.
Occupational medicine includes emergency and first aid care for the workforce, guests, and tour visitors;
health maintenance and counseling for civil service employees; and a variety of physical examinations and
special programs for health maintenance, applied research, and job certification for civil service and
contractor personnel. The contractor has been charged with ensuring compliance with Occupational Safety and
Health Administration standards. The medical program operates on a three-shift basis to provide emergency
and ambulance services and special standby service in support of launch operations including hazardous tests
and operations. Environmental health consists of industrial hygiene, radiological health, and environmental
sanitation program elements. This includes: monitoring hypergolic substances and other toxins; the
maintenance of a centerwide toxic substances inventory; surveillance of the potable water supply and
distribution; sewage management, sewage treatment and disposal; treatment and disposal of industrial wastes,
solid wastes management and disposal; selection and use of pesticides; and the surveillance of sanitation
practices in all food services areas.

This category also covers lease, maintenance, and purchase of administrative equipment. Rentals are
primarily for special purpose office equipment more economical to lease than purchase. Maintenance is
provided for all government-owned administrative equipment in active service. Purchases are largely
replacements of office machines such as typewriters and calculators. Office supplies and equipment are
provided to all civil service and institutional contractor personnel.

Tort claims, notary public fees, court reporting costs, patent counsel representation, and support
costs associated with equal job opportunity activities are also covered under this activity.

The decrease from the 1985 budget to the 1985 current estimate is due to reduced rates from the Base

Operational Contractor, and decreased supplies, equipment, and administrative support for this function.
The 1986 decrease reflects the Governmentwide reduction in support costs.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1986 ESTIMATES

GEORGE C. MARSHALL SPACE FLIGHT CENTER

DESCRIPTION
Operations at Marshall Space Flight Center (MSFC) are conducted at three primary locations:

The principal MSFC site is near Huntsville, Alabama, on Army property at the Redstone Arsenal. The Center
occupies 1,841 acres under a non-revocable use permit from the Army. The Huntsville location is connected
by deep water access to its component Michoud Assembly Facility via the Tennessee, Ohio, and Mississippi
Rivers.

The Michoud Assembly Facility is located 15 miles east of New Orleans, Louisiana, where the External Tanks
for the Space Shuttle are being produced, and where activities for other Federal agencies are conducted.
The Michoud Facility occupies 832 acres and provides 3,634,344 gross square feet of space, including the

main assembly plant. The facility is located on the Gulf Intracoastal Waterway and has deep water access
via the Mississippi River.

The Slidell Computer Complex, located at Slidell, Louisiana, 20 miles northeast of the Michoud Assembly
Facility, occupies 14 acres and provides centralized computer services for MSFC, Michoud, other NASA
Centers, and associated contractors, as well as other government agencies.

A number of individual facilities at MSFC and its component installations are unique within NASA, and the
Nation. The combined capability of the science and engineering laboratories, special development
facilities, and test facilities, provide a unique national resource for designing, developing, and testing
large, complex space systems. The total capital investment of the Marshall Space Flight Center and its
installations in Louisiana, including fixed assets in progress, and contractor-held facilities at various
locations as of September 30, 1984 was $793,671,000.
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CENTER ROLES AND MISSIONS

The Marshall Space Flight Center serves as one of NASA"s primary centers for the design and development of
Space Transportation Systems, orbital systems, scientific and applications payloads, and other systems for
present and future space exploration. MSFC has the principal role within NASA for rocket propulsion
systems. The Center also has a principal role for the design and development of manned vehicle systems; for
Spacelab mission management and payload definition and development; for design and development of large,
complex, and specialized automated spacecraft; and management of materials processing in space activities.
MSFC has a primary role within NASA for the development and processing of space science and applications
experiments. In addition, MSFC conducts a vigorous research and technology program and is involved in the
study and definition of future programs, including significant roles contributing to the development of
large, complex space structures, space propulsion systems, materials engineering, materials processing in
space, power systems, guidance and control, fundamental electronics, and payload systems analysis and
integration.

In addition to on-site activities at Huntsville, Alabama, MSFC manages the Michoud Assembly Facility at
New Orleans and the Computer Complex at Slidell, Louisiana. Resident offices are maintained at other
centers and in conjunction with major industrial sites in various locations throughout the nation, and in
Europe for the Spacelab program. The principal and supporting roles are:

PRINCIPAL

Propulsion Systems - design, develop and procure major propulsion-oriented systems and subsystems.
Current focus is on Space Transportation Systems, including Space Shuttle Main Engine, Solid Rocket Booster,
External Tank, Inertial Upper Stage in cooperation with the Air Force, monitoring of the Payload Assist
Modulle commercially developed and produced by McDonnell Douglas, and also the Transfer Orbit Stage being
commercially developed by Orbital Sciences Corp. Advanced program efforts are focused on the definition of
heavy 1ift, orbital transfer, orbital maneuvering, and unmanned launch vehicles, and propulsion technology
for €or future high performance propulsion systems.

Manned Space Vehicle pevelopment - design, development, and procurement of manned vehicle systems as
assigned.

- Spacelab - focus is on program management, systems engineering, development of related payload
carriers, program and engineering interface with European Space Agency, procurement, activation of the

operational era system, and sustaining engineering.

- Advanced Development - technology advances focused on advanced missions.
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Space Transportation System (STS) Sustaining Engineering - provide sustaining engineering for STS hardware
and software to maintain a design which Ffulfills the original design intent throughout the life of the STS
program, decrease the unit cost of manufacturing through design improvements, and upgrade operational
performance capabilities through product improvement redesign.

Spacelab payload Development and Mission Management - management of Spacelab 2, and 3 missions, ASTRO
missions, Materials Science Lab missions, Earth Observations missions, and partial payload missions as
assigned; and definition and development of payloads, facilities, experiments and instruments for space
science and applications missions as assigned.

Specialized Automated Spacecraft - design, development, and procurement of large, complex and/or
specialized automated spacecraft as assigned. Current focus is on assembly and verification of the Space
Telescope, including science instrument integration and overall systems engineering. Other projects include
the Tethered Satellite System in cooperation with Italy®"s National Research Council, and the Combined
Release and Radiation Effects Satellite in cooperation with the U.s. Air Force. Studies are also being
conducted on potential future missions such as the Advanced X-Ray Astrophysics Facility.

Space Station - management of space station definition studies for preliminary design and definition of
the common module; logistics and laboratory module outfitting; and propulsion system and orbital maneuvering
vehicle/orbital transfer vehicle accommodations.

Geostationary Platform Studies - identify and define concepts with associated attached payloads.

Space processing ~ developing space processing discipline base, enlisting user interest in potential
applications, and developing and managing space processing experiments.

SUPPORTING

Space Structures and Materials - contributing to the development of large, complex space structures and
materials technology base.

Propulsion Technology - developing and evaluating alternate propulsion systems, techniques, and
propellants for advanced launch systems and spacecraft.
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SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan By Function

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
1. Personnel and Related CoStS.................... 144,107 144,451 148,862 144,783
A1, Travel..oooooo 4,479 4,211 4,939 5,300
III. Operation of Installation..................... 41,266 46,602 43,775 45,722
A. FaCiIitieS ServiceS-...................... (19,363) (231214 ) (211097) (221480)
B. Technical Services.........coovievivien... (8,729) (8,815) (8,359) (9,532)
C. Management and Operations................. (13,174) (14,573) (14,319) (13,710)
Total, fund requirementS susssssnnsnnnnns 189,852 195,264 197,576 195,805
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Distribution of Permanent Workyears By Program

RESMH AND DKVKLOPHENT..--..................---..-

Space SO S

Space Transportation Capability Development.......

SEace SCience and Applications NN NN EEEEEEEEEEEE

Physics and AStOmOny ..o ooocececeae

Commercial Ryas. ..o
Technology Ualization. ..o cooo oo

Commercial Use of S oo

Aeronautics and Space Technology v es v sanees sy
faaaial. e

K115

SPACE F1 CONTROL AND DATA COMMUNICATIONS

Shuttle Production and Operational Capability.....
Space Transportation QeratidB..ccccecacaeaan..

Subtotal, Direct vokears. ..cooomocaecaaaaaas

CENTER MANAGEMENT AND OPERATIONS SUPPORTeccccccscccee

Total, Full-Time Workyears...coceocemoaoaaooa.

Other than FUII-TIe. . oo

Total, Wokears. oo

1984 Budget
Actual Estimate
1,789 1,845
117 150
361 363
1,176 1,145
922 926

1 2

253 217

6 [3)

6 6

129 181

2 3

127 178
964 885
430 363
534 522
2,753 2,730
517 520
3,270 3,250
94 100
3,364 3,350

1985 1986
Current Budget
Estimate Estimate

1,892 2,118
256 390
393 423

1,079 1,138
868 915

2 2
209 221
17 20
6 7
11 13
147 147
1 1
146 146
849 622
453 339
396 283

2,741 2,740
510 489

3,251 3,229
98 98

3,349 3,327
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PROGRAM DESCRIPTION

Permanent Civil
Service Workysars

RESEARCH AND DEVELOPMENT

SPACE STATION-...........:.-.........---.-.-.-..............-.-..........-...... 390

The 1986 activities include completion of the definition and preliminary design studies, configuration,
selection, and definition of interfaces between the work packages. Advanced development, utilization,
operational readiness, and systems engineering and integration (SEsI) activities will be continued.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT :.cccceerccocosccccccscsccscsonscscasoce 423

Sgacelab

Activities include continuation of program management; completion of final deliveries on follow-on
production hardware procured from the European Space Agency (ESA) consortium; integration of ESA and NASA
provided hardware and software; completion of transition and transfer of Spacelab design engineering
maintenance from Europe; and mission integration and preparation for three Spacelab flights, plus other
missions involving Spacelab hardware (i.e., igloo, pallets, etc.). Also, the development of the capability
to fly mixed cargoes will be completed with demonstration missions using Igloo Pallet, MDM Pallet, and
Hitchhiker configurations.

Inertial Upper Stages (IUS)

Activities involve one 1Us/TbRS mission which will require (1) a series of readiness reviews conducted to
assure the flight readiness of the IUS prior to launch, (2) the conduct of joint integrated flight
simulations prior to launch, (3) the launch and flight operations support, and (4) the post flight
evaluation of the 1US performance.

pPayload Assist Module (PAM)

Activities include monitoring the PAM-D and paM-D-II, and PAM-A programs at McDonnell Douglas, the
commercial development organization, to insure compatibility with the STS. Also included are expanding and
improving the nozzle data base for use by the U.S. solid rocket motor industry.
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Transfer Orbit Stage (TOS)

Activities include monitoring the TOS development and providing interface data to Orbital Science
Corporation, the commercial development organization, to insure compatibility with the STS.

Tethered Satellite System

Activities include continued technical and programmatic management involving the u.s. deployer and
instrument development, and overall systems engineering activities for the cooperation effort by the U.S.
and Italy on the Tethered Satellite System. Specific activities in 1986 will include the Critical Design
Review and delivery of the satellite engineering mode. Development of the selected science instruments for
the first flight review will continue.

Advanced Programs

The Advanced Programs effort at MSFC includes the definition and implementation of in-house and contracted
system studies to establish the fundamental planning and decision making data needed prior to proposing
future space programs. Major 1986 advanced study activities include: (1) platforms and facilities in low-
earth and geosynchronous orbit such as tethered satellite systems application and geostationary platform;
(2) orbital services such as satellite servicing applications and in-orbit assembly, maintenance and repair;
(3) advanced transportation including reusable evolutionary upper stages and shuttle derived launch vehicle
systems; and (4) flight demonstrations such as the aeroassist flight experiment.

SPACE SCIENCE AND APPLICATIONS

Permanent Civil
Service Workyears

PHYSICS AND ASTRONOMY..I..........'........'...l......0...'...ll.......'...l.... 915

Hubble Space Telescope

The objective of the Hubble Space Telescope (HST) project is to launch a high quality optical 2_4-meter
telescope system by the Space Shuttle €or use by the astronomical community in conjunction with NASA. MSFC
is the lead center for the management of the Hubble Space Telescope project and has overall implementation
responsibility under the OfFice of Space Science and Applications for meeting cost, schedule, and technical
performance of the project. MSFC is responsible for directing all NASA and contractor efforts,
establishing, and maintaining effective project management activities, and for preparing and maintaining the
detailed technical specifications which will define the requirements for all elements of the project. This
includes technical assessment and evalution of contracted activities for system engineering, design and
development, assembly and verification, and maintenance and refurbishment. In 1986, the Hubble Space
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Telescope integration and testing will be completed prior to final thermal vacuum and pre-ship functional
testing leading to a launch in the second half of 1986. Critical Design Review of the Space Support
Equipment will occur in 1986 in preparation for post-launch maintenance and refurbishment missions.

Gama Ray Observatory

The objective of the Gama Ray Observatory (GRO) mission is to measure gamma radiation from the universe,
and to explore the fundamental physical processes powering it. MSFC has responsibility for the design and
development of the Burst and Transient Source Experiment (BATSE)which is one of the four experiments being
developed to obtain the GRO objectives. The Critical Design Review on the BATSE was accomplished in July
1984, and hardware fabrication and software development activities will be well underway in 1986.

Soacalab Payload Mission Management

In 1986, MSFC willl be responsible for managing the ongoing activities of Spacelab 2 and 3 missions
dedicated Earth Observation and Space Plasma Lab Missions; for several partial payload missions including
three ASTRO missions; a group of Materials Science Lab missions; the sunlab missions; and several Orbiter
mid-deck payloads. MSFC is also responsible for in-house development of selected experiments and equipment

to be flown on these missions.

Mission management responsibility begins with the definition of the payload complement and ends with the
dissemination and analysis of the experiment data and materials resulting from the flight. During 1986,
MSFC will continue to manage the assigned mission planning and definition activities, as well as development
of the required instruments and supporting hardware/software. Spacelab 2 and 3 missions and Materials
Science Lab-1 and 2 Missions are scheduled for launch in 1985, and EASE/ACCESS, EOM-1, MSL-4, asTrO-1, AND
SUNLAB-1 are scheduled for launch in 1986. Interfaces will continue to be maintained during 1986 with the
appropriate NASA program offices, the Principal Investigators, and other appropriate groups to assure
accomplishment of the scientific objectives of the missions. MSFC will continue to participate in and
manage the analysis of the requirements, objectives, and constraints of the STS systems and payload
complements in order to develop requirements for all levels of integration to insure physical, functional,
and operational compatibility for all assigned missions.

Supporting Research and Technology

The OSSA supporting research and technology activities at MSFC are oriented to develop new technologies
required €or future science and applications missions. The principal science areas are Astrophysics and
Solar Terrestrial. In 1986, definition efforts on the Advanced X-Ray Astronomical Facility and technology
support leading to development activities in subsequent years will continue. The principal application area
is In atmospheric research and materials science research, which support the definition efforts of future

STS payloads.
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Permanent Civil
Service Workyears

LIFE SCIENCESceecscscosssosssscsssnssacasssssossassscsssscsccsosssssonssssssscsssccsssoss 2

Efforts involves the investigation and development of concepts and technologies required to operate long
duration life sciences experiments in space.

SPACE APPLICATIONSceoccossccsossosvssscacscssoscscscssvsosssssssscsssnssssesscscsscsnssscss 221

Microgravity Science and Applications (MSA)

The Microgravity Science program emphasizes the fundamental science and technology of processing materials
under conditions that allow detailed examination of the constraints imposed by gravitational forces. These
studies are directed towards selected materials and processes which will best identify the limitations due
to gravity, as well as demonstrate the enhanced control that may be possible by the weightless environment
of space. In 1986, MSFC will continue to embody research and development activities in such area as: (1)
crystal growth, (2) containerless processing, (3) fluid and chemical processing, and (4) solidification of
metals and alloys. Continuing activities include ground based research, engineering and scientific
analyses, advanced studies, definition, design, development, and operation of materials processing payloads.

Combined Release and Radiation Effects Satellite

1986 activities include the delivery of CRESS subsystem flight hardware, software development, and
compatibility testing with Ball Aerospace Systems Division and the Air Force Satellite Control Facility.
Ground operating procedures will be developed, and the ground support equipment fabrication will be

completed. The Flight subsystems equipment buildup of the spacecraft will be completed and performance
tests will be performed.

Atmospheric Supporting Research

Theoretical, field, and laboratory experimental research will be conducted in the global weather, severe
storms, and local weather areas. Efforts will be concentrated on improving understanding of severe storms,
mesoscale and global scale weather systems, and in defining Shuttle missions to obtain data required to
understand and predict this phenomena.
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Permanent Civil
Service Workyears

COMMERCIAL PROGRAMS

TECHNOLOGY UTILIZATIONeeeececceeecscenecscncssossosssssonsososssssosssssosssscssasssasssns 7

This program transfers new knowledge and innovative technology resulting from NASA"s R&D programs for
application in industry, fedicine, and other public sector areas. Civil service engineering and science
personnel provide a source of technical skills necessary to accomplish technology transfer to the public
sector.

COMMERCIAL USE OF SPACEcceccsasesscsesscccssossscssscsccscssnsossssossccsssscsssssscss 13

The objective of the Commercial Use of Space program is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based
research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.

AERONAUTICAL RESEARCH AND TECHNOLOGY e e s ceceessnsccsssssosssssssscscssssscssscscossssse 1

Efforts iIn Aeronautics R&T are directed at developing a complete end-to-end high-speed mainframe computer
networking subsystem. This subsystem will provide for sharing unique mainframe computational capabilities
embodied in various large scientific computers located at NASA centers. Studies will be conducted on the
application of infrared lasers for measuring atmospheric flow structure.

SPACE RESEARCH AND TECHNOLOGY e s eeoceocossscssecssoasosssssesasssssnsnssssassssecns 146
The Space Research and Technology activities are in materials and structures, space energy conversion,
controls and human factors, space data and communications, chemical propulsion, and platform systems. The

primary effort in 1986 will be on developing technology for future high performance propulsion systems and
large space systems.

SPACE FLIGHT, CONTROL, AND DATA COMMUNCIATIONS

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY ¢ s v s oot aueetosennoososnuosssensosss 339

This effort will provide main engines for a national fleet of four Space Shuttle Orbiters; provide
sufficient ground support equipment, launch site equipment and support to launch operations; and to
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Permanent Positions
(Civil Service)

establish a logistics support capability to provision spares and repair/overhaul Flight hardware. Plans are
to continue with the development of additional Shuttle performance capability and the identification of
improvements to make space transportation more economical.

SPACE TRANSPORTATION OPERATIONSceeoceersecossssessscoccsosssossnssssossssscsscscssscsss 283

This activity provides the standard oprerational support services for the Space Shuttle in the Operations
phase. Primary activities for 1986 will include the production, overhaul, and acquisition of hardware for
operational flights. The flight hardware program element provides for the procurement of external tanks
(ET), solid rocket motors, booster hardware, and propellants; spare components for the main engine;
sustaining engineering and logistics support for external tanks, solid rocket boosters, and main engine
Fflight hardware elements; and for the maintenance and operations of flight crew equipment. Typical
functions will be production engineering, manufacturing, sustaining engineering, anomaly resolution,
logistics configuration management, systems level analysis, test and integration tasks, ground operations,
and contract management.

CENTER MANAGEMENT AND OPERATIONS SUPPORT:ccccccsscccccccsscnccccccconsasscnnancnoas 489

Center Management and Operations Support is provided to all MSFC organizations and includes the following:

Director and Staff - The Center Director, Deputy Director, and immediate staff, .4., Comptroller, Legal,
Patent Counsel, Equal Opportunity, Public Affairs, and Safety.

Management support - Those who provide management and support services to all levels of Center management,
both program and functional. Specific functions include resources and financial management, program
control, contracting and procurement, property management, personnel management, and management systems and
analysis.

Operations support ~— Those who manage or provide for the operation and maintenance of institutional
facilities, buildings, systems and equipment, including those who manage or provide technical services such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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IQ

RESOURCES REQUIREMENTS BY FUNCTION

PERSONNEL AND RELATED COSTSecceccccccscsscccccsncse

Compensation and Benefits

1.

Compensation

a. Permanent psitiaB...cccececaaaao..

Basis of Fund

b. Other than full time permanent positions
c. Overtime and other compensationN.:ssssssss

Subtotal, Copasation............

Subtotal, Compensation and Benefits....

Supporting Costs-

1'
2.

Transfer of parsovel.. ... ...

Personnel training........... sessErEEssnEnns

Subtotal, Supporting Gsts.....

Total, Personnel and Related GCosts

1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
144,107 144,451 148 862 144,783
Requirements
124,795 123,515 128,062 123 ,464
1,523 1,947 1,864 1,878
1,323 1,312 1,673 1,919
127 ,641 126,774 131,599 127,261
15 ,664 16 ,547 16 ,097 16,222
143,305 143,321 147 ,696 143,483
211 501 537 448
591 629 629 852
802 1,130 1,166 1,300
144,107 144,451 148,862 144,783
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Explanation Of Fund Requirements

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A. Compensation and Baefits................... 143,305 143,321 147,696 143,483
AR €0 100 52 0 [0 o H 127,641 126,774 131,599 127,261
a. Permanent positIaB..cccccccecccaaaann-- 124,795 123,515 128,062 123,464

The increase from the 1985 budget estimate to the 1985 current estimate is due primarily to the January
1985 pay raise. The 1986 estimate reflects a reduction due to the President"s Management Improvement

Initiative and the proposed reduction in pay rates.

Basis of Cost for Permanent Positions

In 1986 the cost of permanent positions will be $123,464,000, a decrease of $4,598,000 from 1985. This

increase is calculated as follows:

Cost of full-time permanent WOrkyears 1N 1985...cceecessssssassssssscsaaassscscccsss 128062

COSTt INCreasesS TN 1986 . ccetccssesssssossssassscsasscssascsssossansassasnsnncas 3,798
Within-grade and career adaTES. .. .uoocecccccccccccaaa. 2,291
Full year cost of 1985 atiaB....oocoooooooooooo. 1,106
Part year cost of 1986 actiOS..ccccceceoacoaaa.o. 1,185
Full year cost of 1985 pay K&l occceccmcccoccccecccccaaaas 1,076
Alteration in the method of calculating salaries paid.......... 431
COST DECreasSeS 1in 1986 ccesssscscesosesscssooecssessosessscnssssssssssncssss -8,396
Turnover savings and abolished positios.............. sesssssss  -1,557
Full year cost of 1985 acidB..ccccecmcaccacaaan. -365
Part year cost of 1986 actlOB..ccceccccmccaaan... -1,192
1986 FTE ralotiOn. oo -756
Proposed governmentwide salary redcon.........oo.o.......... -6,083

Cost of full-time permanent WOrkyears EN 1986 ..ccseercsscacscsssncscsssesscanasansses 123,464
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b.

Non-permanent
[T JLC s =
(2) MEBYBAS. .o

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
1,523 1,947 1,864 1,878
131 153 151 151

The cost of non-permanent positions from 1985 to 1986 is essentially the same, with a slight increase due
to full-year effect of January 1985

c. Overtime and Other Compensation. «sss..

1,323 1,312 1,673

1,919

The 1985 current estimate is higher than the 1985 budget estimates due to the Janaury 1985 payraise. The
1986 iIncrease reflects requirements related to planned programmatic activity.

2.

category OF Cost

Contribution to the Civil Service
Retirement Rud...ooooooeeeeee

Contribution for employee life insurance..
Contribution for employee health insurance

Contribution to ACA ...
Reemployed Aruitants. ...
SEeVEeranCe [BY-cccccccceaaaaacccccaaaaan-

Unemployment Campensation.......cooooo....

Workmen®s Compasation....occoccoeoaaan..
1123 > (Y

Permanent Change of Station...............

The distribution of these costs by major categories is as follows:

15,664 16,547 16,097
8,711 a, 897 8,793
349 390 363
3,624 4,000 3,634

57 297 301

0 0 0

6 0 0

4 6 5
1,525 1,543 1,543
1,388 1,414 1,458

15,664 16,547

16,097

16,222

8,578
362

3,736
504

1,512
1,525

16,222
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The 1985 current estimate is lower than the 1985 budget estimate due to the lower than anticipated
health insurance costs. The 1986 decrease is due to the proposed reduction in pay and the attendant
benefits, as well as, the reduction in administrative workyears.

B. Supporting COStSeeeccesseescecscaccccncseasencsnns 802 1,130 1,166 1,300

1. Transfer of personnel cesssssssssssssnsnnnnns 211 501 537 448

The estimate cost provides for certain relocation costs, such as the expenses of selling and buying
a home and the movement of household goods. The 1985 current and 1986 budget estimates reflect the costs
associated with anticipated relocation costs.

2. Personnel training................o.ooel e, 591 629 629 852

The purpose of the MSFC training program is to continue the development of skills amd knowledge of
civil service employees in order to more efficiently support MSFC's roles and missions in the Space
Program. The benefits to be derived by NASA, from the training and educational programs conducted at MSFC
include: enhancement of scientific and engineering leadership in the scientific community; maintenance of a
high degree of professional competency with the administrative and clerical work force; development of
needed skills and knowledge required in MSFC mission activities; and extending MSC work force capacity and
increasing productivity. The 1986 estimate reflects planned levels of training.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

T W 4,479 4,211 4,939 5,300

Summary of Fund Reguirements

A Program Tad. ... 3,975 3,574 4,222 4,611
B. Scientific and Technical Development Trawel..... 62 240 240 250
C. Management and Operations Tradl................ 442 397 477 439

TOTAL TRA . e 4,479 4,211 4,939 5,300

Explanation of Fund Requirements

A. Program Tad. . 3,975 3,574 4,222 4,611

Program travel is directly related to the accomplishment of the Center®s mission, and accounts for 87
percent of total travel. Travel requirements include those for ongoing programs such as the STS Operations,
Spacelab, Space Station, Inertial Upper Stage, Space Telescope, Spacelab Payloads, Space Science and
Applications payloads and basic supporting research and technology, as well as support to the planning and
definition of potential new programs. The increase in 1986 is primarily due to new program activity and
increased cost of travel.

8. Scientific and Technical Development Travel..... 62 240 240 250

Scientific and technical related travel permits employees to participate in meetings and technical
seminars with representatives of the aerospace community. This participation allows them to maintain
technical excellence, as they benefit from exposure to technological advances outside MSFC, as well as to
present both accomplishments and concerns to thelr associates. These meetings are principally working
panels convened to solve problems for the benefit of the Government. The increase in 1986 will permit the
same level of travel as in 1985
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Qperations Travel................ 442 397 Arr 439

Management and Operations travel is required for the direction and coordination of general management
matters. It includes travel by managers in such areas as personnel, financial management, and procurement
activities and travel of the Center's top management to NASA Headquarters and other NASA Centers. This
category of travel includes local travel, passenger vehicle rental and non-NASA travel. Local travel
includes personal travel in and around the official station of the employee and includes tolls, parking fees
and taxis. Passenger vehicle rental includes lease of commercial passenger vehicles. The current "fixed
price”™ four year commercial vehicle rental contract that MSC has signed with MSI extends through July
1986. Non-NASA travel includes transportation of persons, per diem, and other incidental expenses for all
non-NASA employees, such as unpaid members of research advisory committees and pre-employment interviews for
NASA SES positions. The increase from the 1985 budget estimate to the 1985 current estimate reflects
increased management activity related to the development of new programs plus the increased cost of

travel. The decrease in 1986 reflects the reduction related to the President's Management Improvement
Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

III. OPERATION OF INSTALLATION.:cccocccccccccssccccss 41,266 46,602 43,775 45,722

Summary of Fund Requirements

A Facilities SIS .. 19,363 23,214 21,097 22,480
B. Technical SaviGsS..coooo. 8,729 8,815 8,359 9,532
C. Management and QueyralioS...ccceccoacnnn-.. 13,174 14,573 14,319 13,710

Total, Operation of Installation......... 41,266 46 ,602 43,775 45,722

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center®s institutional activities. These are divided ints three major functional areas: Facilities
Services, the cost of maintaining and repairing institutional facilties and equipment, and the cost of
custodial services and utilities; Technical Services, the cost of automatic data processing for management
activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,
printing, transportation, medical, supply, and related services.

The decrease reflected in the 1985 current estimate from the budget estimate is based primarily on the
non-approval of the MSFC portion of the NASA-wide Operational Maintenance Augmentation, deletion of
automatic data processing equipment and less than anticipated rate increases in Utilities. The 1986 budget
estimate provides for anticipated utility rates, at the planned level of usage, contractor wage rates and
price levels for other required goods and services, partially offset by the effect of the President"s
Management Improvement Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A, FACILITAES SRAS.. . s 19,363 23,214 21,097 22,480

The Marshall Space Flight Center (MSFC) occupies 1,841 acres under a Department of the Ay non-
revocable lease in a complex of science and engineering laboratories and special development and test

facilities. The complex encompasses 3,800,000 gross square feet of building space. This physical plant

houses an average daily on-Center population of approximately 4,900 personnel.

Summary of Fund Reguirements

1. Maintenance and Related Sarvices............ 5,548 7,299 6,342 6,988
a. Faalies. ..o 4,904 6,593 5,452 6,074
b. Eouiprent....... 644 706 890 914
2. Custodial SAVAGS....ocoooooioemieeeae.. 4,349 4,439 4,390 4,492
3. Utility ServicCes ssssssssssssssssssssssssnnss 9,466 11,476 10,365 11,000
Total, Facilities Saviges................ 19,363 23,214 21,097 22,480

Explanation of Fund Reguirements

1. Maintenance and Related Savices............ 5,548 7,299 6,342 6,988

This activity involves maintenance and operation of a total of 204 facilities (building, structures,
and trailers). The 1985 current estimate reflects a decrease due to the non-approval of the Operations

Maintenance Augmentation. The increase from 1985 to 1986 reflects anticipated price levels.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

a 4,439 4,390 4,492

2. Custodial Services.........ooovvvivnnien.. 4,34

Custodial services include janitorial services, security services, fire protection, trash removal,
sanitary landfill operations, and related supplies and materials. Janitorial service is provided to about 3
million square feet of facility space and trash removal for approximtely 115 separate locations. Security
and fire protection services include 24-hour coverage of MSFC property, law enforcement, and motor vehicle
registration and control. The decrease from the 1985 budget to the 1985 current estimate is due to expected
decreases in Red Stone Arsenal Support Activity (RASA) rates for fire protection and sanitary landfill. The
increase from 1985 to 1986 is escalation based on anticipated price levels.

9,466 11,476 10,365 11,000

3. Utility ServicCes wssssssssssssssssnssnnnnnnnnns

This function provides for the cost of electricity, steam, natural gas, water, and sewage disposal
service provided by RASA on a reimbursable basis. It also provides for the propane and burner fuel to
generate steam for heating and cooling. The decrease from the 1985 budget estimate to the 1985 current
estimate reflects the 1984 rate experience plus lower projected RASA rates. The increase in 1986 is due to

anticipated rates at the planned usage level.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. TECHNICAL SERVICESeeecscceccccsscscsesscsascccscsssccscae 8,729 8,815 8,359 9,532

Summary of Fund Requirements

l. Automated Data PI‘OCeSS j.ng EEEEEEEEEEEEEEEEEESR 5,814 5,694 5, 389 6,290
a et 1,690 1,456 1,151 1,601

oI 1 - t- 1 0 SN 4,124 4,238 4,238 4,689

2. Scientific and Technical Infomation........ 1,202 1,232 1,120 1,366
a Waay 1,018 1,085 930 1,168

b. Education and infomation.............. 184 147 190 198

3. $Shop Support SHVAGES....eeeececeeeeeoeeen- 1,713 1,889 1,850 1,876
Total, Technical SaviGsS..cccomeeeaean... 8,729 8,815 8,359 9,532

Explanation of Fund Reguirements

1. Automated Data Processing EEEEEEEEEEEEEEENEEEN 5,814 5,694 5,389 6,290

Funds provide centralized systems analysis, programming, operations, and related computational
services to meet the management and administrative computing requirements. This category also includes
maintenance of ADP equipment such as central site computers and associated equipment. Equipment maintained
includes 18M 4341, rr-80 microfiche system, systems software support, and a key-to-disc which collects,
controls, organizes, and edits raw data for input into the IMB 4341.

This function also provides for the development and utilization of computer techniques and systems
programming of all digital computers and associated equipment. Also included is associated auxilliary
support equipment such as Film processors, Xerox microfiche printers, Xerox forms copiers, punch card
accounting machines, and Univac 4020 terminals. This activity includes the operations of two large magnetic
tape libraries; receipt, control, and distribution of program and data processing products; and testing and
cleaning of magnetic tapes.
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The decrease from the 1985 budget estimate to the 1985 current estimate is due to delay in planned
purchase of equipment and rates lower than anticipated. The increase from the 1985 current estimate to the
1986 budget estimate is due to hardware deferred from FY 1985 and computer support for administrative
activities as part of the Center®s goal of applying the latest technology to achieve maximum efficiency.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
2. Scientific and Technical Informetion.......- 1 gl 1,232 1,120 1,366

This activity provides for the cost sharing operation of the Redstone Scientific Information Center
(RSIC) library on Redstone Arsenal and other scientific and technical information services. Scientific
information and library services are provided to MSFC employees and associated NASA contractor personnel
through RSIC operations. The RSIC contains a central collection of books and journals, periodicals,
documents on microfilm, and technical papers. Operation of the RSIC by the Army is under direction of a
joint MSFC/army Redstone scientific information board, with shared costs. These funds also provide for the
preparation for reproducible pages for publication of NASA technical manuscripts and related documents and
MSFC"s share of the operation of the MSFC Visitor Information Center located at the Alabama Space and Rocket
Center. The decrease in the 1985 budget estimate to the 1985 current estimate is due to the rate increases
not being as high as anticipated. The 1986 increase is the result of higher costs to operate the MSFC

visitors center and the Redstone Scientific Information Center.

3. Shop and Support Service .sussssssssssssssnns 2712 1 o 1,830 1.878

These funds provide the Center with support in the areas of graphics, photographic services, and
related supplies, materials, and equipment. The decrease from the 1985 budget estimate to the 1985 current

estimate reflects a lower negotiated contract cost than expected for essentially the same level of effort
required in FY 1984. The iIncrease in 1986 is due to escalation and the replenishment of depleted supplies

and materials.

RPM 3-22




1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

c. MANAGEMENT AND CFERATIONS... .o ceceeeeeeeeees 13,174 14,573 14,319 13,710

summary of Fund Requirements

1. Administrative Comunicatios......c........ 3,842 4,256 4,196 4,030
2. Printing and Rgrodcton..oooceoooaooono. 492 500 655 500
3. TragortEdn. o 3,249 4,144 3,811 3,585
4, Installation Common SAVIGES. .cmcecemanann. 5,591 5,673 5,657 5,595

Total, Management and Cperatios.......... 13,174 14,573 14,319 13,710

Explanation of Fund Requirements

1. Administrative CommunicationSeseseorssoonoans 3,842 4,256 4,196 4,030

Communications support for MSFC consists of local telephone service, long distance telephone service
and various kinds of other non-telephone communications. The MSFC central exchange provides local telephone
service. Long distance telephone service is provided by the GSA. Included are such items as long distance
commercial tolls and the autodin network for ordering supplies and materials. In addition, these funds
provide for the use of Weeden Mountain radio transmission facilities, support of the emergency warning
system, and operations of MSFC"s fire surveillance system. The decrease in the 1985 current estimate is
based on 1984 actuals. The 1986 decrease reflects the Governmentwide reduction In support costs.

———— ————— Rty

2. Printing and Reproduction A B EEEEEEESSEEEEEERESR 492 500 655 500

A portion of MSFC"s printing and reproduction requirements are met by an on-site reproduction plant,
MSFC purchases reproduction services from the Government Printing Office (GPO), the Army, and private
firms. Purchased printing is an overflow requirement that cannot be handled within the on-site workload or
capability. The increase from the 1985 budget to the 1985 current estimate reflects the full year effect of
contracting-out a portion of this function. The 1986 decrease reflects the Governmentwide reduction in

support costs.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. TransportationlIIIIIIIIIIIIIIIIIIIIIIIIIIIII 3,249 4,144 3,811 3’585

Transportation includes operation and maintenance of vehicles and aircraft, transportation of
related supplies and materials, and purchases of transportation equipment. Included is the maintenance of
general purpose vehicles, material handling equipment, general special purpose trailers and vehicles,
equipment such as cranes, tractors, generators and welders; and intermediate and major inspections. Freight
charges for shipment of materials and equipment by both surface and air transportation are also included.
The decrease from the 1985 budget estimate to the 1985 current estimate reflects less than anticipated
increases in fuel rates. The decrease in 1986 is due to the Governmentwide reduction in support costs.

4, Installation Common SAIVECSS. . ccoccannnn-. 5,591 5,673 5,657 5,595

This activity provides administrative support to Center management and staff activities, medical
services, and various other installation support services.

Center management and staff functions include patent counsel services, tort claims, and equal
opportunity activities. Medical services provides occupational medicine and environmental health services
for the maintenance and improvement of employee health at MSPC, with emphasis on prevention, diagnosis,
treatment, and care of illnesses and injuries.

Installation support services include maintenance and repair of office equipment, equipment rental,
acquisition of supplies and materials and other miscellaneous services such as: (1) receiving supplies,
materials, and equipment; (2) distributing supplies, materials, equipment, and program-critical hardware;
(3) preparing supplies, materials, and equipment for shipment, and (4) warehousing of raw materials.

Also provided are such services as the disposal of toxic waste, inspection of hazardous cargo prior
to entry to Redstone Arsenal; receipt, storage, and issuance services for hazardous substances such as

explosives, pyrotechnics and solid rocket motors; minor services such as laundry, furniture repair, toxic
disposal, postage, and acquisition of supplies and materials.

The decrease in 1986 is a result of the Governmentwide reduction in support costs.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

GEORGE €. MARSHALL SPACE FLIGHT CENTER

OFFECE OF DIRECTOR

ALL OTHER GS
WAGE BOARD
TOTAL PERMANENT

o
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L
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« coosy
oo
2
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womoooa
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EXECUTIVE STAFF

MSFC SUMMARY
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G514 520 526
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WAGE BOARD & 5
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1986 ESTIMATES

NAT IONAL CE _TECHNOLOGY LABORATORIES

DESCRIPTION

The National Space Technology Laboratories is located in southwest Mississippi, approximately 50 miles
northeast of New Orleans, Louisiana. The installation is situated on 138,807 acres and has deep water
access via the Pearl River and the Intercostal Waterway. Capital investment for the National Space
Technology Laboratories, as of September 30, 1984, was $315,356,000.

CENTER ROLES AND MISSIONS

The National Space Technology Laboratories (NSTL), formerly the Mississippi Test Facility, is NASA"s prime
static test facility for large liquid propellant rocket engines and propulsion systems. NSTL is presently
engaged i1n development and acceptance testing of the Space Shuttle Main Engines and Main Propulsion System
development testing. The center also conducts applied research and development in the fields of remote
sensing, environmental sciences, and other selected applications programs. NSTL manages the installation
and, through interagency agreements, provides support and maintains full utilization of all facilities by
NASA and co-located elements of other executive agencies engaged in research, development, and operational
activities. They include the Department of Defense, the Department of Interior, the Department of Commerce,
the Environmental Protection Agency, the Department of Transportation, the State of Mississippi, and the
State of Louisiana.

Principal Roles

Space Shuttle: - Provides, maintains and manages the facilities and the related capabilities required for
the continued development and acceptance testing of the Space Shuttle Main Engines, and the development
testing of the Shuttle®s Main Propulsion Test Article which consists of a cluster of three main engines, an
external tank and an orbiter aft-fuselage structure.

Space Applications: ~ Conducts fundamental and applied research, develops advanced airborne sensors and
da€§7Tﬁ?3§§EETaﬁ“§y§tems, and conducts test and evaluation activities of remote sensing technology in the
areas of renewable and nonrenewable resources.

Support to Tanant Agencies: - Provides technical and institutional support to resident agencies.
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I OF RESOURCES REQUIREMENTS

Funding Plan by Function

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

I. Personnel and Related QHS ... 4,717 4,735 5,014 4,879
11, T e 182 170 180 200
111. Operation of Imstallation... ... . ... ... 5,295 6,000 5,746 6,052
A.  Facilities SVIGS. .o (2,589) (3,853) (3,039) (3,473)
B. Technical SaviGsS..ocooooo.. (745) (181) (619) (674)
C. Management and Queralias.....-ccceeeen... (1.961) (1.966) (2,.088) (1,905)
Total, fund requirements................ 10,2904 10,905 10,940 11,131
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Distribution of Permanent Civil_Service Workyvears

RESEARCH AND DEVELOPMENT

Direct RO B, oo oo oo

Space Transportation S&BN..o.oooomocaooo..

Space Transportation Capability Development.....

Space Science and Applications sessssssssssssssssss

Space Applicationsllllllllllllllllllllllllllllll

Commercial BOas.. ..o

Technology Ualization. ... ooooceeooo.
Commercial Use of SBE coomomcmcceeeeee

Subtotal, Direct Wokears....................

Center Management and Operations Support Positions
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PROGRAM DESCRIPTION

Permanent Civil
Service Workyears

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT:ccseccecscsccccscsocoscscecssoncscncssonecs 7

In 1986, the National Space Technology Laboratories will continue to provide, maintain, and manage the
Ffacilities and the related capabilities required for development and acceptance testing of the Space Shuttle
Main Engines.

SPACE APPLICATIONS.........l.......’..Q.......l......................l..l.......l 34

In 1986, the NSTL's Earth Resources Laboratory's program will continue to:

-- Conduct research investigations in the application of remotely sensed data using existing aircraft and
satellite programs as a basic source in conjunction with surface data to develop techniques and
procedures for practical applications.

-- Conduct applied research investigations for the application of new sensor data to priority information
requirements of national concern in the areas of agricultural productivity, geological explorations,
and land resources management including studies for aligning appropriate sensor technology with
applicable disciplinary requirements.

-- Promote the effective transfer of applications technology to reduce systems costs, and improve
compatibility with other information sources and products.

== Conduct research and development applications In non-remote sensing applications primarily in areas
such as environmental system development and closed ecosystems development.

COMMERCIAL USE OF SPACE:ccccosccecccsasscscsasssssoscssovssscsosssocsccscccssccsscsscssssoss 2

The objective of the Commercial Use of Space program is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based
research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.
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Permanent Civil
Service Workyears

CENTER MANAGEMENT AND OPERATIONS SUPPORT:ccssscccesssssvsceessscssssacossccssscsnconce 63

Center Management and Operations Support is the. support or services provided to organizations that cannot
be identified exclusively to a single program or project. The civil service personnel involved are:

Director and Staff - The Installation Director, Deputy Director, and immediate staff, <.g., Legal, Equal
Opportunity, and Public Affairs.

Management Support - Those who provide information and management services supporting all levels of Center
management, both program and functional. Specific functions include resources and financial management,

program control, contracting and procurement, property management, personnel management, and management
systems and analysis.

Operations Support - Those who manage or provide for the operation and maintenance of iInstitutional
facilities, buildings, systems and equipment, including those who manage or provide technical services such
as automatic data processing, reliability and quality assurance, medical care, and photographic support.
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I.

A.

B.

PERSMELMDRH‘ATED Coﬂs........-...........

RESOURCE REQUIREMENTS BY FUNCTION

1984

4,717

1985

Budget Current
Estimate Estimate

(Thousands of Dollars)

Summary of Fund Requirements

Compensation and Benefits

1

Cempensation

a. Permanent posSitioNS.isssssssass

b. Other than full-time permanent positions

c. Overtime and other compensation.........

Subtotal, Compensatdion..cocoeoeoaoaaa...

Subtotal, Compensation and Benefits.....

Supporting Costs

1
2

Transfer of parsamel..................

Personnel tralning.......cooooooooooooo..
Subtotal, Supporting Gsts......

Total, Personnel and Related Gosts

92
26

118

4,717

4,735 5,014
3,945 4,114
263 318
18 16
4,226 4,448
—-469 471
4,695 4,919
20 70

20 25

— 40 95
4,735 5,014

1986
Budget
Estimate

4,040
278
16

4,334
460

4,794

60
25

—_—a5

4,879
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

A. Compensation and BenefitSesesecvecscscscrssecsne 4,599 4,695 4,919 4,794
l_ Comwt‘iml-llll-llll-lllllll-llll-llll-ll 4-’1-4-5— _4_,226 i1448 4-,38-4—

a. Permanent psIdas.....ccccacoaaaaooo. 3,854 3,945 4,114 4,040

The Current Estimate for 1985 reflects a change from the 1985 Budget Estimate due to the 1984
pay increase and nine months of the 1985 pay iIncrease. The 1986 estimate reflects a reduction due to the

application of the changes required by the President®s Management Improvement Initiative and the proposed
reduction in pay rates.

Basis of Cost for Permanent Positions

In 1986, the cost of permanent positions will be $4,040,000, a decrease of $74,000 from 1985
The decrease results from the following:

Cost of full-time permanent WOrkKyearsS 1N 1985.c.cececececessnssassscssssssessesessssossssss

4,114
COST INCreasesS TN 1986 .scesscsssssossssassascasassssosassssasssssssassncsenscsssassssnsaasse 262
Within-grade and career advanCesS..........c.oviiiiiiieiiiiiie it iiieainn. 213
Full year cost Of 1985 a0 B.ccccccoccmcccoccmccccc e e ccceamaes 98
Part year cost of 1986 actionsS...........ccooiiiiiiiiiiiiiiiiii i, 115
Fulll year cost of 1985 PaAy FaiSe....cciiiiiiiiiiiiiiii ittt 35
Alteration in the method of calculating salaries @d...occoooomoomoaooo 14
COST DECIrEasES N 1986 e eesssssssnsssscsssssanosssssssssasssssssssssasssssssssssssssessss -335
Turnover savings and abolished B S. ccco oo ecccccaee -32
Full year cost of 1985 a0 B.ccceccccoomccomccccccccccccc e mcmaes -19
Part year cost OF 1986 @I cccecicocccomcccccoccccecccccecmceccnnas -13
1986 FTE ryedAUcCtiOneeseseecosssoscsssssccssscsnsososcacsossssssssssssasesssssssesess —108
Proposed governmentwide salary reduction... .ssssssssssssssssssssssssssansnnnnnnns -195
Cost of full-time permanent WOrkyears N 1986...ccesecessssecsessssscessssoncsssnssassss 4,040
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— 1985 1986
1934 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

B. oOther than full-time permanent positions

1. ast 276 263 318 278

The distribution of 1986 workyears is as follows:

Distribution of Other than Full-Time Permanent Workyears

Program Workyears
Developmental programs..........oeoiiiiiii i 3
Summer employment ProgramsS......ooeoie oo 1
Youth opportunity pProgramsS. . ..ocoeeeiriieiii i 1
Other temPOrary PrOgramIS........oc.eeeee e eeeeeee e eeeeeeeenens 4

1o = 19

The increase from the 1985 budget estimate to the 1985 current estimate is an increase in other than

full time permanent employees. The 1986 level of effort is due to the proposed reduction in pay rates.

C. Overtime and other compensation ssssssssssssns 15 18 16 16

The increase from the 1985 current estimate to the 1985 current estimate meets management and
administrative requirements in such areas as procurement and financial management. A level effort is

maintained In rFYy 1986.

RPM 4-8



1934 Budget

Actual Estimate

1985 1936
Current Budget
Estimate Estimate

(Thousands of Dollars)

2 BElS o 454 469

The following are the amounts of contribution by category:

Civil Service Retirement Rid............ 283 283
Employee Life lnsrae. ... 11 11
Employee Health Inwae................. 107 121
FICA vt v v s aao s ot aasny ‘o 7 11
(V22" (Y 46 43

e "= IO S 469

471 460
293 286

11 11
112 109

7 7
48 A7
471 460

The increase from the 1985 Budget Estimate to the 1985 Current Estimate results from the 1984 pay
increase. The 1985 Current Estimate reflects partial year effect of 1985 pay increase. The decrease in

1986 is the full year effect of proposed salary decreases and reductions in
By Supporbing CosksS i vrsraaasassararass s IS 40
1. Transfer of pp=ovel. oo 92 20

The estimates for 1985 and 1986 are based on projected hiring plans.

2. Personnel tralnig-.ccceoocceaomccceanan.. 26 20

personnel .
95 85
70 60
25 25

The personnel training program continues to develop the skills and knowledge employees in order to

efficiently support center roles and missions.
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1985 1986

1934 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

II. Mﬁ......'............I......-........-... m & .1_8_0_ _2_0_0_

Summary of Fund Reguirements

A Program Tad. ..o 77 102 8L 105

2. Scientific and Technical Development Trawel..... 4 4 5 5

c. Management and Operations Trael................ 101 &4 24 20

Total, Tl oo 182 70 480 200
Explanation of Fund Requirements

AL Program Travel ssssssssssssssssssssssnsssnnnnnnns ZZ a02 a 05

Program travel requirements are directly related to the accomplishment of the Laboratories™ mission, and
will mainly be in support of Space Science and Applications Programs. Program travel will account for about
45 percent of total travel in 1985. The increase from the 1985 Budget Estimate to the 1985 Current Estimate
reflects expected transportation cost iIncreases.

B. Scientific and Technical Development Trawel..... 4 5 3

(I

Scientific and technical development travel will permit employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them to
retain their technical competency and gain awareness of technological advances outside NSTL as well as to
present both accomplishments and problems to their associates. Many of the meetings are working panels
convened to solve certain problems for the benefit of the Government.

C. Management andOperations.Taal .. ............ 101 e4 o4 20

Management and operations travel is used for the direction and coordination of general management
matters. The iIncrease from the 1985 Budget Estimate to the 1985 Current Estimate reflects 1984

experience. The increase in 1986 reflects anticipated travel needs.
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1985 - 1986

1984 "Budget  Current Budget
Actual Estimate Estimate Estimate
IIX. OPERATION OF INSTALLATION::ccccceceoccccscscsccce 5,295 6,000 5,746 6,052

Summary of Fund Requirements

A Facilities SIS oo 2,589 3,853 3,039 3,473
B. Technical SSVIGsS. .o eee 745 181 619 674
Cc. Management and QeeratiOs...ccccceeeccaaan-. 96% 1,966 2,088 1,905

Total, Operation of Installation....... 5,295 6,000 5,746 6,052

Exp lanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center"s"institutional activities. Funding decrease from the 1985 Budget Estimate to the 1985 Current
Estimate is due to the non-approval of the Operational Maintenance Initiative. The 1986 increase reflects
the anticipated price levels, partially offset by the effect of the President"s Management Improvement
Initiative in the Management and Operations subcategory.

A. FACILITIES SERVICES.eeseeoescencsSooacasascnnses 2,589 3,853 3,039 3,473

The NSTL is a complex of facilities comprised of laboratories, offices, and rocket engine test
facilities and supports an average daily on-site population of 3,023. Many of the test facilities are
utilized on schedules involving more than one shift operation and operations during off-peak hours.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

Summary of Fund Requirements

1. Rental Of Real Property EEEEEEEEEEEEENEEEEEEENN 8 - 18 ].8
2. Maintenance and Related Services ""t"®"rrrrnus 440 279 418 480
a. Facility....... T 193 430 382 440

b. Equipment EEEEEE NN EEEE NN NN EEEEEEEENEEENEEN 247 149 36 40

3. CUStOdIa| SerViCeS EEEEEEEEEEEEEEEEEEEEEEEEEN 267 429 325 344
4. HEility ServiCesS........cooiiiieiiiiieeainns 1,874 2,845 2,278 2,631
Total, Facilities Services................ 2,580 3+833 3,039 smand

10 Rental Of Real Propertx.-.lllllll-llllllllll 8 —— ].8 18

Provides for lease of hanger space for the earth resources laboratory aircraft recently transferred
to NSTL.

2. Nraomterarnce and..Related Services ""=sssssszas 440 579 418 480

This activity provides for the modifications and alterations of facilities and movements of
personnel and equipment of the Earth Resources Laboratory (ERL) and equipment purchases for the ERL
contractors. The 1986 funding is at the same level.

3. Custodial ServiceSOo EEEEEEEEEEEEEEENEEEENEENEDR 267 429 325 344

Provides for security guard services, janitorial services and fire protection services by the NSTL
institutional support services contractor. The increase in the 1986 Budget Estimate reflects expected
contractor cost rates.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

4. Utility SSVIGS. oo 1,874 2 ,845 2,278 2,631

Provides for the purchase of the two utility commodities; electricity from the Mississippi Power
Company and natural gas from the United Gas Pipe Line Company. Also provided is the operation of the
utility distribution and control systems, water wells, and sewage systems. The iIncrease in the 1986 Budget
Estimate reflects expected utility rates.

B. TECHNICAL SERVICES...l.....l..............v.ll... 745 181 619 674
Summary OF Fund Requirements

1. matic_“ata Er::essinﬂlllllllllllllllllll §§ E 2 _5-
a. bHoiremig...... Maiotainjeintpnstesnios 55 - -

=SNG ¢ < r- 176 o IR - 5 5 5

2 Scientific and Technical Information........ 427 76 138 142

a WAy 2 4 4 4

b, Education and infomation............... 425 72 134 138

3. Shop and Support Services sssssssssssssnsnnns 263 100 476 527

Total, Technical S9VIGES. . ccccecmeaee... 745 181 619 674

Explanation of Fund Requirements
1. Automatic Data Procesging "t=t=teresssssz=ues 25 2 2 2
Provides supplies and materials in support of the Center®s ADP requirements.
2. Scientific and Technical Information. "*=*"""" 427 I8 138 142

Provides for books, periodicals, and other technical reports by the Earth Resources Laboratory, and
NASA"s share of upgrading and operating the NSTL Visitor Information Center.
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1984
Actual

3. Shop and Support Savies _.............. 263

1985 1986
Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dollars)

100 476 527

Provides for technical services such as safety, photography and graphics and the purchase of 0&m

equipment and updated equipment to support the technical services.
contractor wages, rates and needed supplies and equipment.

The increase in 1986 reflects expected
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

¢,  MANAGEMENT AND_CPERATIONS. . ..o eoeeaaaaeo o 1.961 1.966 2,088 1,905

PV

Summary of Fund Requirements

1. Administrative Comunications............... 891 919 1,043 861

2. Printing and Reprodction...ooooooo..... 4 54 4 43

3 TragoortaiON. oo oo 959 878 890 881

4. Installation Common SerVIGES......cceeeee--- —-107 115 —dld 120

Total, Management and Cperauonsb 1,961 1,966 2,088 1,905
Explanation of Fund Requirements

1. Administrative Comnicatias............... 891 919 1,043 861

Provides for local telephone service, FTS, long distance and operation and maintenance of the on-
site communications equipment and switchboard. The increase from the 1985 Budget Estimate to the Current
Estimate reflects cost escalation. The 1986 decrease reflects the impact of the President®s Management
Improvement Initiative.

a 43

[EN
g

2. Printing“andﬁ i tionlllllllllllllllllll

Provides for printing and reproduction services in support of the Earth Resources Laboratory and the
local house organ. The decrease from the 1985 budget estimate to the 1986 current estimate reflects
expected price levels.

3- TrahSE_;Etitl‘;E SN NN NN NN NS NN NS NN EEEEEEEEEEEENESR 959 878 890 881

Provides for local transportation for staff and support contractors, as well as freight costs,
government bills of lading, air freight, other general shipments, and related transportation costs.
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1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

4. Installation Common SAVAGES......cceeeeo.o-. 107 115 114 120

Provides supplies, materials and equipment for the Earth Resources Laboratory. The decrease from
the 1985 buget estimate to the 1986 current estimate reflects the same level of service.
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NSTL SUMMARY STAFFING

FY85 FY86
SES 3 3
GM-15 6 6
GM-14 14 14
All other GSIGM 86 83

TOTAL PERMANENT 109 106

ORGANIZATION CHART

FY1986 CONGRESSIONAL BUDGET
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

l OFFICE OF THE MANAGER

NATIONAI SPACE TECHNOLOGY LABORATORIES

SES
GM-14
All other GSIGM

TOTAL PERMANENT

FY85 FY86
2 2
1 1
3 3
6 6

CHIEF COUNSEL

GM-15
GM-14

TOTAL PERMANENT 2

FY85 FY86

1
1

[

N

EXECUTIVE STAFF

FY85 FY86
All other GSIGM 4 4
TOTAL PERMANENT 4 4

RESOURCES & FINANCIAL
MANAGEMENT OFFICE

FY85 FY86
GM-14 1 1
All other GS/GM _12 11
TOTAL PERMANENT 13 12

PROCUREMENT & CONTRACTS FACILITIES ENGINEERING INSTALLATIONS OPERATIONS
OFFICE OFFICE OFFICE
FY85 FY86 FY85 FY86 FY85 FY86
GM-14 1 1 GM-15 1 1 GM-15 1 1
All other GS/GM 9 8 GM-14 2 2 GM-14 3 3
TOTAL PERMANENT ) 9 All other GSIGM 10 10 All other GSIGM _10_ 2]
TOTAL PERMANENT 13 13 TOTAL PERMANENT 14 13
EARTH RESOURCES
LABORATORY
FY85 FY86
GM-15
GM-14
All other GS/GM 38 38
TOTAL PERMANENT 47 47
3
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1986 ESTIMATES

GODDARD SPACE FLIGHT CENTER

DESCRIPTION

Goddard Space Flight Center (GSFC), located 15 miles northeast of Washington, D.C., at Greenbelt,
Maryland, is situated on a 552-acre main site. Three additional nearby plots of 554 acres comprise the
remote site area and contain the Goddard Antenna Test Range, the Goddard Optical Facility, the Propulsion
Research Facility, the Laser Facility, the Magnetic Fields Component Test Facility, the Attitude Control
Test Facility, and the Network Training and Test Facility. The Center also utilizes an additional 6,175
acres at the Wallops facility located on the Atlantic Coast of Virginia®s eastern shore. The Wallops
facility consists of 1,833 acres on the main base, 3,095 acres on Wallops Island launching site, 107 acres
on the mainland tracking site, and 1,140 acres of marshland. The total capital investment for the GSFC,
including tracking stations, contractor-held facilities at various locations, work in progress, and the
Wallops facility, as of September 30, 1984, was approximately $840,698,000.

The majority of the Goddard Center®s personnel are located at Greenbelt, Maryland; other personnel are
located at the Wallops facility in Virginia, the Goddard Institute for Space Studies in New York City, and
throughout the world, managing the operation of satellite tracking and communications network stations.

CENTER ROLES AND MISSIONS

The GSFC, established in 1959 as the first major United States installation devoted to the investigation
and exploration of space, conducts a wide-ranging program in space science and applications. The GSFC has
developed many diverse capabilities: the management of complex projects; the development of wholly
integrated spacecraft, ranging from systems engineering to development, integration, and testing; the
development and operation of both the ground network of tracking and data acquisition facilities and the
Tracking and Data Relay Satellite System; scientific research to include both theoretical studies and the
development of many significant scientific experiments flown on satellites; and the operation of a research
airport, located at Wallops, in support of NASA"s aeronautics research programs. The principal and
supporting roles are:

PRINCIPAL

EARTH ORBITAL SPACECRAFT DEVELOPMENT, ON-ORBIT SERVICING AND FLIGHT OPERATIONS - includes spacecraft
propulsion and supporting technology such as low cost structural evaluation and reliability demonstration,
advanced guidance systems and space power systems. Major emphasis iIs on automated, standard spacecraft
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systems, free-flyers, experiment development and integration, on-orbit free-flyer and payload servicing,
Space Station Platforms, and the planning and conducting of associated Flight operations.

TRACKING AND DATA ACQUISITION SYSTEMS AND SUPPORT OPERATIONS - plans, develops, implements and operates
tracking facilities and provides for the related data processing, communications, and mission control; plans
and conducts support of Earth orbital spacecraft, aeronautical research and sounding rockets; and network
planning and implementatibn support for Shuttle. (Trackingand data acquisition responsibilities include
support of deep space as well as Earth orbital missions and the implementation of the Tracking and Data
Relay Satellite System.)

LAUNCH RANGE AND RESEARCH AIRPORT MANAGEMENT AND OPERATIONS - plans and operates the Wallops launch range,
associated aircraft, and a research airport in support of NASA aerospace programs as well as other
Government agencies, such as the Department of Defense, and the academic and international community.

Launch support and related services are provided for various sounding rockets and the expendable Scout
launch vehicles launched at the Wallops facility.

EXPENDABLE LAUNCH VEHICLES - Goddard is the management center for the Delta launch vehicle, which will be
used for NASA sponsored missions on a reimbursable basis.

SPACE SCIENCE AND APPLICATIONS - develops the science and technology discipline bases, develops and
calibrates spaceborne sensors, ground data processing and. analysis systems, conducts scientific research and
theoretical modeling studies, and implements science and applications experiments in astronomy, solar
physics, high energy, astrophysics, solar terrestrial studies, and atmospheric, oceanic, and land processes.

SOUNDING ROCKET DEVELOPMENT, PROCUREMENT AND OPERATIONS - develops and procures sounding rockets and
carries out all phases of operations from mission/flight planning to landing and recovery, including
supporting systems (i.e., guidance, telemetry and attitude control, power, payload housing, separation
systems, and recovery).

BALLOON PROGRAM - manages and provides technical oversight and direction to the balloon activities
conducted for both NASA and other agencies.

SPACELAB PAYLOAD DEVELOPMENT - develops, analytically integrates and processes data for Spacelab payloads
in astrophysics, solar terrestrial physics, astronomy, and applications.

SPECIAL PAYLOADS ACTIVITIES - manages such Shuttle payload activities as sounding rocket class payloads
which will be flown on the Space Shuttle (Spartans), Get-Away-Specials, and balloon projects. This involves
development and operation of diverse mechanical, electrical, aerodynamic, propulsion, control, thermal, and
combined systems.
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SUPPORTING

PLANETARY SCIENC= dewsp lop= wo® sgplies techniques for the investigotion on® snwlysis of plsnetory

atmospheres

AEROSPACE FLIGHT TEST SUPPORT - plans and conducts launches of scientific payloads on@® aeronautical tpsts
and other research, development and related activities as requested by elements of NASA, the Department of
Defense, other Government agencies, and the worldwide scientific community.
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SUMMARY OF RESOURCES REQUIREMENTS

FUNDING PLAN BY FUNCTION

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

l. Personnel and Related Qsts.....cccc........ 150,285 154,955 157,626 153,815

IT. Tl e, 3,739 3,935 4,058 4,314

III. Operation of Installation................... 32,749 40,400 37,798 41,590
A Facilities SaVIGS...coooooeeeeeeo. (17,568) (21,939) (20,504) (24,192)
B. Technical Services.... ssssssssssssssnans (4,608) (5,200) (4,767) (5,999 )
C. Management and Qperatios............... (10,573) (13,261) (12,527) (11,399)

Total, fund requirements............. 186,773 199,290 199,482 199,719
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DISTRIBUTION OF CIVIL SERVICE WORKYEARS BY PROGRAM

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
RESEARCH AND DEVELOPMENTI @ B B EEEEEEEEEEEEEEEEE NN 2 184 2 159 2 209 2 223
Space StationIlIlIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIII 25_ 50_ 80_ 113
Space Transportation Capability Development======* 19 0_ 20 A3
Space Science and ApplicationS sssssssssssassnsnnns 1. 993 1.936 1. 961 14950
Physics and astronOMY sssssssssssssasssssnnnnnnns 1. 128 1. 047 1. 170 1. 150
Life SCienCeSllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 2 l l l
Planetary exploratioNessssssssssssssssnnnssnnnns 76 81 77 77
Space AppliCatiOnSlIIIIIIIIIIIIIIIIIIIIIIIIIIIII 787 807 713 722
(::me::ja PI.O rams A IS EEEEEEEEEEEEEEEEEEEEEEEEERNGETSR ll_ lo_ 13_ 14_
Technology‘o%i‘fization EEEEEEEEEEEEEEEEEEEEEENEENESR ll lO lO lo
CommerCial USG Of Spacelllllllllllllllllllllllll - —— 3 4
Aeronautics and Space TechnolOgY ssssssssssssnnnsnns 111 134 104 105
Aeronautical research and technology ssssssssssss 15 19 13 13
Space research and technolOgy seesssaasnnnnnnnnns 96 115 91 92
Space Tradking and Data Advanced SystemS.:.ssssssss 25__ 29 31 28__
"B EEEER 745 733 702 687
Space Transportation OperatioNS csssssssssssssnnnns 100 100 85 85
Space and Ground Network Communications
and Data. SystemsllllllllIIIIIIIIIIIIIIIIIIIIIIII 645 633 617 602
Subtotal. Direct WOrkyears ssssssssssssssssnsnss 2. 929 2. 892 2. 911 2. 910
CENTER MANAGEMENT AND OPERATIONS SUPPORT-::ccscccces 679 707 688 659
Subtotal Permanent WOrkyearS.ssssssssssssssssss 3. 608 3. 599 3. 599 3. 569
Other than full-time permanent ssssssssssssssssnnss 112 99 99__ 100
Total. permanent WOrkyears ssssssssssssssssnnsss 3. 720 31698 3. 698 3. 669
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PROGRAM_DESCRIPTION

Permanent Civil
Service Waorkyears

SPACE STATIONcsesvecesscscssssosscccssssscssssssccssssososscsosssssoscsssosssscssssssacns 113

Space Station activitie's involve evaluation of proposals and initial studies for definition of automated
free-flying platforms, laboratory module outFfitting and provisions to service, maintain and repair these
platforms and free-flying spacecraft. In addition, system engineering and integration efforts will be
performed in direct support of the Johnson Space Center. Discipline studies in thermal, propulsion, data
systems, robotics and structure requirements will be conducted. Science working groups will be activated to
involve potential users iIn space station requirements definition.

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT eeccocesccccccscssscccsccoscscsssnnsssns 13

GSFC is developing the Hitchhiker, a reusable carrier system which will provide increased flight
opportunities with reduced leadtime, maximizing Shuttle load factors and minimizing spaceflight costs.

PHYSICS AND ASTRONOMY ¢ e s evotecvococessscssccsssscsassssssasssscscsscacssosssosssossscssse 1,150

Astrophysics activities at GSFC are pursued to accomplish laboratory and flight scientific research to
increase human knowledge of the Earth"s space environment, the stars, the Sun, and other objects in space;
and provide advanced technical development of experiments and spacecraft components for future astrophysics
missions. GSFC manages activities in the pursuit of scientific progress in all of the following discipline
areas of astrophysics: gamma ray astronomy, X-ray astronomy, ultraviolet and optical astronomy, infrared
and radio astronomy, particle astrophysics, solar physics, interplanetary physics, planetary magnetospheres,
and astrochemistry.

During 1985 and 1986, GSFC investigators will be actively involved in various activities: verification and
testing of instruments with the Hubble Space Telescope, Support System Module, and development, integration
and testing of the ground system for the Hubble Space Telescope; continuing design and development
activities on the Gamma Ray Observatory missions,the Cosmic Background Explorer, various shuttle/Spacelab
Payloads and integrated rocket experiments; and the analysis of data from several major Physics and
Astronomy missions including the High Energy Astronomy Observatories, the Dynamics Explorer, the repaired
Solar Maximum Mission and the Active Magnetospheric Particle Tracer Explorer.

The International Ultraviolet Explorer spacecraft, with its unique satellite control and data management
system, will continue to afford guest observers the opportunity to point the satellite in real-time from the
ground, make quick observations, and receive data in visual formats.
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During 1985 and 1986, GS¥C will be responsible for the continued development of a u.s. supplied focal
plane high resolution imaging instrument to be flown on the German Roentgen Satellite which is scheduled for
launch In 1987 on the Space Shuttle. The Roentgen Satellite, another NASA international cooperative project
with the Federal Republic of Germany, will perform the first all sky surveys of X-ray sources and will point
to and study specific X-ray sources for extended periods of time.

The development phase of the Solar Optical Telescope will be initiated in 1985, and will be continued
during 1986. This facility will carry an instrument package to study solar physics in a detail never before
possible by sensing radiation from the deep ultraviolet to the near infrared; thus enabling astronomers to
study solar phenomena from the photospere to the corona.

Goddard will provide the management and support of the NASA domestic and international sounding rocket
programs. The project extends from conception through launch and analysis of the data obtained in the
following areas: galactic astronomy, high energy astrophysics, solar physics, plasma physics, upper
atmospheric and interdisciplinary research, and the space applications of materials processing science.
During 1985 and- 1986, Goddard will continue development of sounding rocket class payloads for flight on the
Space Shuttle. This is a cost-effective approach which allows instruments to be flown for much longer
periods of time than available with sounding rockets.

Goddard will also continue to manage the scientific balloon program providing launch and tracking support,
Fflight hardware, and technical support including new systems development. Goddard has responsibility for
operation of the National Scientific Balloon Facility at Palestine, Texas, and provides management and
technical oversight.

Permanent Civil
Service Workyears

LIFE SCIENCES.'.lc.o.oo..o.o..oo.o.cnlo.o.o.ooooo.u..o.o.OOl.ocooo.ouo.o..'....co 1

The Goddard Life Sciences activities involve the utilization of data from remote sensing satellites to
increase our understanding of global biological characteristics and processes.

PLANETARY EXPLORATION s cesocoscesccsscescscscscsssosscsssscsscssosscsscsossoscsacocscnosnsses 77

The GSFC activity within the Planetary Exploration program emphasizes the physics of interplanetary space
environments. To this end, GSFC is maintaining a strong and viable research group.
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SPACE SCIENCE AND ATLICATIONS. ..o oo 723

The 1985 and 1986 program activities will span GSFC"s broad roles and missions mandate, including
activities in the discipline areas of land, oceans, and atmospheric sciences.
GSFC is engaged in three major types of activities in these areas: research and technology, flight
projects, and data analysis.

The research and technology effort is directed toward solving major problems in the disciplines mentioned
and involves conceptual instrument design and testing, mission payload studies, and conceptual flight
missions. This is accomplished through the design and construction of mathematical models to study:

1. The global circulation of the Earth"s atmosphere for better weather and climate predictions;

2. The geopotential fields (gravity and magnetic) of the Earth to provide a better understanding of the
structure and evolution of the Earth;

3. The processes of the oceans such as surface winds, waves, temperature, currents, and
circulation in support of the ongoing weather and climate studies and the ocean research program;

4. The physical characteristics of the Earth"s vegetation cover, water resources, and land
use which can be remotely sensed; and

5. The iInteraction between the Earth®"s atmosphere, hydrosphere, and cryosphere.

Some examples of instrumentation activities which GSFC is supporting include instrumentation for measuring
temperature and pressure profiles in the atmosphere which are essential parameters for weather and climate
models; user active and passive microwave systems for measuring sea surface temperatures and winds, and
measurement of soil moisture essential for water resources modeling and agricultural yield predictions; new
instruments for ocean color measurements; and high precision laser electronic ranging systems in support of
the Earth and ocean dynamics activities.

At GSFC flight project responsibilities in 1985 and 1986 include:

1. Operational weather satellite missions for the National Oceanic and Atmospheric Administration
(NOAA), including launch of NOAA-G, in March 1985

2. Continued operation of the Nimbus satellites to provide remotely sensed resources data and
environmental observations to a worldwide applications research community.
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3. The data from the Landsat-4 and 5 will continue to be analyzed to evaluate the benefits of a new
generation of land observation instruments.

4. Earth Radiation Budget Experiment data will be collected for the study of geographical and seasonal
variations of the Earth"s radiation budget.

5. Conducting correlation measurements from balloons, sounding rockets, aircraft, and ground
installations.

6. During FY 1986, design and development activities will be continued on the Upper Atmospheric
Research Satellite instrument and the spacecraft, leading to a launch In 1989

Earth Science activities involve the formulation, analysis, and distribution of data received from
satellites for which GSFC has management responsibility. Such demonstrations involve the use of data from
the Nimbus-7 spacecraft for the solution of problems concerning pollution, ocean resources and dynamics, and
weather and climate. Similar activities will be conducted by using the data from Landsat-4; this
information will be of use to investigators in the disciplines of agriculture, forestry, geology, land use,
cartography, hydrology, ecology, and oceanography. Solar Terrestrial FY 1986 research efforts will include
analysis of data collected from operating satellites, for example, the Dynamics Explorer, the Interplanetary
Monitoring Probe and the International Sun-Earth Explorers which are providing opportunities to study the
dynamic interactions of the solar wind and the Earth"s magnetosphere from various points in space. The
Interplanetary Cometary Explorer spacecraft will continue its unique trajectory on a course that will cause
it to intercept the comet Giacobini-Zinner in September 1985

TECHNOLOGY UMLEIATION...... ..o 10

Technology Utilization activities are directed toward the application of space technology to public and
private sector needs. Foremost among the technology applications projects in FY 1985 and FY 1986 are the
cerebrospinal fluid control system and the closed loop system for hypertension. Other activities include:
(1) new technology identification, evaluation, and publication; (2) dissemination methods and techniques;
and (3) public sector technology applications projects.

COMMERCIAL USE OF SPACE..........'...'...0................l..l......l..'.......l. 4

The objective of the Commercial Use of Space program is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based
research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.
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Permanent Civil
Service Workyears

AERONAUTICAL RESEARCH AND TECHNOLOGY e eoeesocsecescocssssossescssscsososvocscsssossvsess 13

In 1985 and 1986, the Wallops airport will be used to conduct research tests of various aircraft in the
terminal area operating environment. Flight studies will be made of new approach and landing procedures
utilizing the latest in guidance equipment and techniques, pilot information displays, terminal area
navigation, and tests of other systems leading to automatic landing of aircraft.

One runway is being used to study means of controlling aircraft and automative hydroplaning on wet or
slush-covered surfaces. The data acquired from the aircraft and automotive tests will ultimately assist in
the development of safer, more flexible transportation systems. Wallops will continue to support aircraft
noise and safety research for general aviation.

SPACE RESEARCH AND TECHNOLOGY eeeeocecnscsesccccssssocssccsnsecscssssconsossssoscsosssasvsce 92

The Space Research and Technology Program activities provide results appropriate to space missions. Past
efforts have produced many worthwhille advances in space system capability, reliability, and effectiveness.
During 1985 and 1986, program areas of primary emphasis will include sensor technology, data base systems
and computer system science, and laser communications. Other discipline areas of continuing focus include
materials and structures, thermal energy management, power systems, spacecraft systems automation science,
and platform systems.

TRACKING AND DATA ADVANCED SYSTEMSeceecscscecsccsccscsscseccosscscscsscscscssscccscsscsscases 28

Goddard®s activity in this area involves the investigation and development of advanced tracking and data
acquisition systems techniques. The primary objectives are to: (1) obtain new and improved tracking and
data capabilities that will meet the needs of approved new missions; and (2) improve the cost effectiveness
and reliability needed for overall support of space flight missions.

SPACE FLIGHT CONTROL AND DATA ! CAT,

SPACE TRANSPORTATION OPERATIONSscsevsvessosesscssaseccssvaccsscssscscossssccssosssscscs 85

Space Shuttle activities at GSFC include planning and implementing the equipment systems, communications
data, voice circuits, and operational procedures required for support of the Shuttle program.

Goddard manages and coordinates the Agency"s Get-Away-Special Program. Center personnel coordinate with
an international array of experimenters (including private citizens, high schools, universities and
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industry) who have procured, through Agency established procedures, payload space on the Space Shuttle.
Tasks include ensuring that experiments meet flight and safety specifications and securing the experiments
into containers for Space Shuttle flight. Individual experimenters are responsible for the performance of
thelr instruments/experiments,

Activities also include the management of a flight support system which is the electromechanical interface
between the orbiter and multimission modular spacecraft and other spacecraft with compatible interface
parameters. It will be used for ascent, retrieval, repair, and descent phases of Space Shuttle flights
carrying Multimission Modular Spacecraft and other compatible spacecraft.

Goddard is the management center for the Delta expendable launch vehicle which is capable of accurately
putting a wide variety of spacecraft into a broad spectrum of orbits, ranging from equatorial to polar
inclinations. The Delta is used for a wide range of reimbursable missions for other Government agencies,
domestic commercial users, and international users, currently with 43 consecutive successful launches. The
Delta vehicle has served the Agency for nearly three decades and will be phased out in 1986 as a
government-managed expendable vehicle program. A Scout launch capability is maintained by the Wallops
facility

Permanent Civil
Service Workyears

SPACE AND GROUND NETWORK COMMUNICATIONS AND DATA SYSTEMS . v v v v s s unvnnvarvonassrsas 602

The Space Tracking and Data Systems program at GSFC involves five main areas: Operation of the Space
Tracking and Data Network; mission control, data processing, and computation support for flight projects;
the Laser Networks; the Tracking and Data Relay Satellite System; and aeronautics and sounding rocket
support.

The Space Tracking and Data Network is operated in direct support of NASA"s Earth orbiting scientific and
applications satellites and shuttle/Spacelab programs. In addition, the Network provides on a reimbursable
basis services to satellites that are operated by other United States Government Agencies, such as the
Department of Defense and the National Oceanic and Atmospheric Administration, by foreign governments, and
by commercial companies,. Appropriate segments of the Network deliver critical coverage for the launch of
spacecraft that are on deep space missions by providing support during portions of the early flight path not
visible to NASA"s Deep Space Network.

The NASA Communications Network provides all operational communications required by NASA. Facilities of
this network link the stations of the Space Tracking and Data Network and will make it possible for the
Tracking and Data Relay Satellite System to operate as a network, and with other tracking and data
acquisition support elements.
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GSFC provides tracking, data acquisition, communication, and control in support of the aeronautics and
sounding rockets program. This includes support of balloons, sounding rockets, reentry vehicles and
satellites launched from Wallops Island and other offsite range locations.

The Tracking and Data Relay Satellite System (TDRSS) will become operational during 1985 with three
operational satellites In geosynchronous orbit and the White Sands Ground Terminal providing telemetry,
tracking, and command support. The system employs both S- and KU-bank frequencies and will greatly increase
coverage capabilities available to Earth orbiting spacecraft. The network will provide the operational
interface between the project users and the TDRSS. With the demonstration of a successful TDRSS, a number
of Spaceflight Tracking and Data Network ground stations will be closed. However, some of the current
stations will be maintained to provide for Shuttle launch and planetary support. The remaining stations
will be consolidated with the Deep Space Network to provide high-Earth orbit support not available from

TDRSS.

During 1985 and 1986, the GSFC Tracking Network will provide tracking support for the Space Transportation
System launched payloads including Spacelab flights.

Ground station support will also be continued for a number of operating satellites such as the
International sun Earth Explorers, International Ultraviolet Explorer, Solar Maximum Mission, and Nimbus.
Some examples of this support include: mission control, operational computing, and sensor data processing.

During 1985 and 1986, emphasis will continue to be placed on the operation of the Space lab, Image, and
Telemetry Data Processing Facilities. In 1985, software development activities will continue relative to
the Hubble Space Telescope Data Capture Facility to incorporate changes necessitated by Space Telescope
integration and test activities.

Design and development of a generic data capture facility will begin in FY 1985. This system, when
implemented, will minimize the repetitive development cost currently encountered in the support of different

scientific missions. These activities will be continued iIn 1986

In the area of mission control, work will continue In FY 1986 on the Multisatellite Operations Control
Center to allow for the automation of systems in order to minimize manpower requirements for mission
support. Likewise, work will proceed in the Hubble Space Telescope Operations Control Center to ready that

facility for observer activities beginning In 1986

CENTER MANAGEMENT AND OPERATIONS SUPPORTescecsvecscsscscsscscessssccssssccscsosccnnse 659

Center Management and Operations Support is support or services being provided to all Goddard Space Flight
Center organizations which cannot be identified exclusively to a single program or project. The civil

service personnel involved are:
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DIRECTOR AND STAFF - The Center Director, Deputy Director and the immediate staff, staff organizations,
e.g., Comptroller, Chief Counsel, Equal Opportunity, and Public Affairs.

MANAGEMENT SUPPORT - Those who provide information and control services supporting all levels of Center
management, both program and functional. Specific functions include resources and financial management,

program control, contracting and procurement, property management, personnel management, and management
systems and analysis.

OPERATIONS SUPPORT - Those who provide for the operation and maintenance of institutional facilities,
buildings, systems and equipment, including those who manage or provide technical services such as automated
data processing, reliability and quality assurance, medical care, and photographic support.
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RESOURCES REQUIREMENTS BY FUNCTION

1985 1986
1984 . Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
PERSONNEL AND RELATED COSTS:+ s vvsnsnonnnnnvnns 150,285 154,955 157,626 153,815
Summary of Fund Requirements
Compensation and Benefits
1. Compensation
a. Full-time pamarent.... ... 130,675 134,173 136,120 133,044
b. Other than full-time permanent........ 1,913 1,663 1,824 1,779
c. Overtime and other compensation.ssssss 1,627 1,537 2,139 2,152
Subtotal, Compensation....occeooeaooaa... 134,215 137,373 140,083 136,975
2. Baeftt.oo 14,426 15,460 15,375 14,824
Subtotal, Compensation & Berefits........ 148,641 152.833 155.458 151,799
Supporting Costs
1. Transfer of personnel ciessssasssasnsnnnnns 288 637 563 378
2. Personnel tralnirg.......oooooo.. 1,356 1,485 1,605 1,638
Subtotal, Supporting GstS. ... 1,644 2,122 2,168 2,016
Total, Personnel and Related Costs....... 150,285 154,955 157,626 153,815
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A. Compensation and Byefits.................._. 148,641 152,833 155,458 151,799
1. GOSN coeo oo 134,215 137,373 140,083 136,375
a. Permanent workyears.................. 130,675 134,173 136,120 133,044

The increase from the 1985 Budget Estimate to the 1985 Current Estimate is due to the 1985 pay
raise. The 1986 Estimate reflects a reduction due to the application of the changes required by the

President®s Management Improvement Initiative and the proposed reduction in pay rates.

Basis of Cost for Permanent Workyears

In 1986, the cost of permanent workyears will be $133,044. The decrease from 1985 is calculated

as follows:

Cost of full-time permanent WOrkyears 1N 1985...ceesesassssssssssasssnsssssssssssnns

COST INCreasesS N 1986 .cceeecscscscacscssosssaassssesssssosossssssassssesses 7,985
Within-grade and career ad@ES. . ooooooooococeccccaaaaaaaas 4,860
Full year cost of 1985 atiOB..cocccccaaeaaann.. 3,390
Part year cost of 1986 aliOB..ccceccccocmmaaaaaa. 1,470
Full year cost of 1985 pay Il .cccccceooccccccccceaaaae 1,086
Change in reimbursements reehed. .. .ooooiooooiiaaiooa. 1,591
Alteration in the method of calculating salaries paid.......... 488
COST DECrEaseS TN 1986 cceesssccossssscoscssssosscsosssssssosssssssessssnssass -7,985
Turnover savings and abolished pEIOS.cccccemccaomccana... -621
Full year cost of 1985 atiOB.occcceaaaaaaaann. -361
Part year cost of 1986 aiOB..cccccccccceceaaanns -260
ST Te o QTN (<2 T o 0 -1,044
Proposed governmentwide salary redcton....................... -6,320

Cost of full-time permanent WOrkyears BN 1986 ccccceccscessssosessssssrsoscssssacaassss

133,044

133,044
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permanent workyears

R ¢ o = SR 1,913 1,663 1,824 1,779

2. Wokears oo 138 130 136 136
The distribution of 1986 workyears is as follows:

Distribution of Other than Full-time Permanent Workyears

Program Workyears
Developmental pProgramsS. . ..o.iiii i e 59
(O V=T gl (. 0. = /2 40
YOUth OpPPOrTUNTTY PrOgramS. ..., 37
Lo 7= 136

The level of support remains constant for these programs.
c. Overtime and other compensation...... 1,627 1,537 2,139 2,152

Overtime at GSFC is required to meet peak operational requirements where additional workhours
are essential, generally culminating in the launch of a manned or automated spacecraft. Some of the areas
involved are fabrications, experimentation, testing, launching and tracking of the spacecraft. The increase
from the 1985 budget to the 1985 current estimate reflects additional requirements during Shuttle launch
activities, iIncreasing demands for project support, and the recent pay increase. The 1986 budget estimate
is based on the Center"s current estimate of requirements.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

The following are the amounts of contribution by the category:

Civil Service Retirement Rud....ooo... 8,784 9,357 9,386 8,970
Employee life Waxate. . 323 378 405 384
Employee health Wmewae.. ... ymmnn 3,457 3,652 3,648 3,484
Workmen®s QompEBatEON. « oo oo 283 300 300 300
FICR:oooesesnassacsssasensassenassescsassssccnosssss 69 74 66 66
MEALCATC e s ssecoosooossnsnsssassnanssssssacsssesoscssenss 1,510 1,656 1,550 1,600
O e - 43 20 20

14,426 15,460 15,375 14,824

The decrease from the 1985 budget estimate to the 1985 current estimate is a result of a
decrease in costs associated with the President®s Management Improvement Initiative.

B. Supporting GBS oo 1,644 2,122 2,168 2,016

1. Transfer of personnel »=s=sssssssssnsnnss 288 637 263 378

The category includes the reimbursement of employees for movement of household goods to the
employee®s new duty station, transfer between tracking stations, and other relocation expenses. The
decrease from the 1985 budget estimate to the 1985 current estimate reflects a revised number of
transfers. The 1986 estimate reflects the planned level of transfers at the anticipated cost levels.

2. Personnel TralMiMg. - cocoocoeccaaaa... 1,356 1,485 1,605 1,638

The personnel training costs are based on current training programs and the need to reorient
skills of employees Into areas compatible with the direction of the current space program and GsrC's role iIn
the program. The increase from the 1985 budget estimate to the 1985 current estimates reflects an increase
in tuition costs, and development of and provisions for state-of-the-art training programs to keep pace with
current technology. The 1986 estimate is based on the current estimate of requirments.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

II. Ravel... ... . 3,739 3,935 4 058 4,314

Summary of Fund Requirements

A Program Trael.....coooooommeeaeo. 3,316 3,426 3,559 3,830
B. Scientific and Technical Development Travel 160 253 253 262
C. Management and Operations Travel......._. 263 256 246 222

Total, Trael. ... 3,739 3,935 4,058 4,314

Explanation of Fund Requirements

A Program Tradl... ... 3,316 3,426 3,559 3,830

Program travel is essential to the accomplishment of the Center®s mission, particularly with regard
to the Space Science and Applications, Aeronautics and Space Technology, Tracking and Data aquisition, and
Space Transportation system and space station programs. In these areas, efforts will be devoted to
performing applications research, developing complex satellites and launch systems, managing data processing
systems, and creating scientific instruments for further research. The increase from the 1985 budget
estimate to the 1985 current estimate reflects an increase for space station expenditures. The increase in
the 1986 estimate reflects approximately the same level of travel at higher anticipated travel cost and an
increase for Space Station expenditures.

B. Scientific and Technical Development Travel 160 253 253 262
Scientific and technical development travel permits employees to participate in meetings and
technical seminars with other representatives of the aerospace community. This participation allows them to
benefit from exposure to technological advances outside GSFC, as well as to present both accomplishments and
problems to their associates. Many of the meetings are working panels convened to solve certain problems
for the benefit of the Government. The iIncrease In the FY 1986 estimate reflects approximately the same

level of travel at higher anticipated travel costs.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel............ 263 256 246 222
Management and operations travel is used for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, and procurement activities,

travel of the Center top management to other NASA Centers and local travel in and around the Washington
metropolitan area and to and from Wallops. The decrease from the 1985 budget estimate to the 1985 current
estimate reflects a revised number of trips. The decrease in the 1986 estimate reflects the President's
Management Improvement Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

III. OPERATION OF INSTALLATION:ccccocccsssccssssccncscons 32,749 40 1400 37 ’798 41,590

summary OF Fund Requirements

A Facilities SSVIGS. .o eeeeeeeeee 17,568 21,939 20 ,504 24,192
B. Technical SaviGs. oo 4,608 5,200 4,767 5,999
C. Management and QueratiOS....cocoooooaooooo. 10,573 13,261 12,527 11,399

Total, Operation of Installation.......... 32,749 40,400 37,798 41,590

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Center”s institutional activities. These are divided into three major functional areas: (1) Facilities
Services, the cost of renting real property, maintaining and repairing institutional facilities, and
equipment, and the cost of custodial services and utilities; (2) Technical Services, the cost of automatic
data processing for management activities, and the cost of educational and informational programs; and (3)
Management and Operations, the cost of administrative communications, transportation, medical, supply, and
related services.

The decrease from the 1985 budget estimate to the 1985 current estimate is primarily due to the non-
approval of the operational maintenance initiative, and delay and deferral of other activities. The 1986
budget estimate provides for projected increases in support contractor rates, supplies, materials,
equipment, and utility rates partially offset by the effect of the President"s Management Improvement
Initiative In the Management and Operations subcategory.

A, FACILITIES SERVICES s v vrsnvsssrsrrnsssassssss 17,568 21,939 20504 24,192

The Greenbelt facility is located on a 552 acre main site, and on a 554 acre remote site area with a
complex of laboratory and office-type buildings as well as test facilities. This complex encompasses 2.5
million gross square feet of building space including 34 buildings. This physical plant supports an average
daily on-Center population of about 6,000. Many of the test facilites are used on schedules involving more

than one shift often during off-peak hours.
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The Wallops facility includes 6,175 acres and a complex of facilities which mainly consists of

research, airport, and launch operations facilities.
of building space including three major buildings.

This complex encompasses 1.1 million gross square feet
Also included are three major technical facilities.

This physical plant supports an average daily on-site population of approximately 1,000.

1. Rental of Real Proarty....ccocoaeeoo.
2.  Maintenance and Related Servicses........

3. Custodial SVIGS. .o

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
summary OF Fund Requirements

668 574 739 695

3,452 5,379 5,011 6,780

3,858 4,584 4,043 4,773

9,590 11,402 10,711 11,944

17,568 21,939 20,504 24,192

Explanation of Fund Requirements

668 574 739 695

1. Rental of Real Progarty.....cccoaeeo.o.

Provides space for personnel at two tracking stations and the Goddard Institute for Space
Studies in New York, as well as storage and warehouse space for equipment, supplies and materials.

The

increase from the 1985 budget estimate to the 1985 current budget estimate more accurately reflects 1984

experience in rental payments to the General Service Administration.

The decrease in the 1986 budget

estimate reflects a tracking station closure and revised GSA rates.

2.  Maintenance and Related Services........

This activity includes general buildings maintenance such as painting, inspection and mechanical
Provides for ground maintenance and also includes supplies and facilities

and electrical maintenance.

5,379 5,011 6,780

3,452

equipment such as building materials, electrical and electronics materials, general maintenance and

operating materials.

The increase from 1985 to 1986 reflects anticipated support service contractor wage

rates and expected 1986 price levels for supplies, materials, equipment and other contractual effort.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Custodial &vA®. .o oooeeeaaeee 3,858 4,584 4,043 4,773

The estimate provides for janitorial, plant security, fire fighting and ambulance services.
These services include washing and relamping of light fixtures, office cleaning, minor laundry services,
trash removal, badging of all on-site personnel and visitors, vehicle identification, and fire Ffighting. The
decrease from the 1985 budget estimate to the 1985 current estimate reflects 1984 experience. The iIncrease
in the 1986 budget estimate is due to anticipated rate changes in support service contracts and the required
enhancement of security and fire protection.

4. Utility Services oL 9,590 11,402 10,711 11,944

The estimate provides for operation and maintenance of the utility plant and distribution
systems as well as the purchase of utility services, and supplies, materials and equipment required for the
maintenance of these systems. At the Greenbelt facility, electricity is purchased from the Potomac Electric
and Power Company, natural gas from the Washington Gas Light Company and fuel oil from a local supplier.
Water and sewage service is provided by the Washington Suburban Sanitary Commission. The only purchased
utilities at Wallops are electricity and fuel oil to operate the heating plant. This funding also provides
for the operation and maintenance of the heating plant and water and sewage facilities. The decrease from
the 1985 budget estimate to the 1985 current estimate is based on current rate estimates and consumption
estimates based on 1984 experience. The increase In 1986 provides for anticipated utility and support
service contractor rate increases.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B, TECHNICAL RIS e 4,608 5200 4,767 5,999

summary Of Fund Reauirements

1. Automatic Data Processing............ 2,980 3,319 3,917 5,065
a. BEpipent.......__. sassaaananns 413 1,227 809 1,306
b. Qeratias..ooo. 2,567 2,092 3,108 3,759
2. Scientific and Technical Information 1,301 1,459 657 676
a ary . 986 1,077 31 44
b. Education and Information........ 315 382 626 632
3.  Shop Support Servioes................ 327 422 193 258

Total, Technical Services.......... 4,608 5,200 4,767 5,999

Exvlanation of Fund Reauirements

1. Automatic Data Processing............ 2,980 3219 3,917 5,065
This funding provides accounting and management information to satisfy management

requirements. The lease and purchase costs of all administrative ADP hardware are included in this
estimate. Leased equipment includes disk drives, various terminals, and other peripheral equipment.
The systems supported include institutional management, finance and accounting, procurement and personnel
management. The increase in the 1985 current estimate is due to a combination of increased costs for
contractor support for programming services and to budgeting for purchase of ADP equipment to enhance
employee productivity. The 1986 estimate provides for recurring costs of administrative computer
operations, and equipment lease and purchases to upgrade existing capability.

2. Scientific and Technical Information 1,301 1,459 657 676
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These funds provide for a public affairs educational and informational program, and support to
the Center in the provision of various scientific and technical information services. This estimate also
provides for exhibit management and refurbishment, demonstration models, workshops and symposia, and
educational and information materials. The decrease from the 1985 budget estimate to the 1985 current
estimate reflects the movement of the technical library operations to a more appropriate fund source and to
reflect the 1984 Actuals. The 1986 effort reflects anticipated increased costs for subscriptions for the
non-technical organizations.

3. Shop Support Services................ 327 422 193 258
Support is provided in the areas of safety, fire protection system maintenance and related

supplies and equipment. Engineering and fabrication support for facility planning and alteration and
safety, reliability, and quality assurance requirements and other technical services are included in this
category. The decrease from the 1985 budget estimate to the 1985 current estimate reflects the
reclassification of photo and graphic services, and publications, to a more applicable fund source. The
1986 effort reflects funding of essentially the same level of services as in 1986, plus equipment
replacement.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. MANAGEMENT AND OPERATIONS:cssccsccscaseesess 10,573 13,261 12,527 11,399

Summary of Fund Requirements

1. Administrative Comunications........... 4,257 4,965 4,949 4,815
2. Printing and Reproduction............... 180 374 52 70
ST [ ¢-'0.< 00 ¢ =11 (0 o IS 2,452 3,297 2,793 2,628
4, Installation Common SAYVIGES.....c...... 3,684 4,625 4,733 3,886

Total, Management and Operations...... 10,573 13,261 12,527 11,399

Explanation of Fund Reguirements

1. Administrative ComunicationS........... 4,257 4,965 4,949 4.815

The estimate provides for local telphone service, long distance telephone service, and other
non-telephone communications. Local telephone services cover 3,900 PBX internal lines and 6,000 telephone
instruments. There are ten tielines for Baltimore-area communications. Four hundred Centrex lines are used
for computer data operations. Other communication services include teletype costs including the GSA
Automatic Records System (ARS), United Press International Wire Service for the public affairs office and
telephone operators. The 1985 budget estimate reflects 1984 experience and the impact of divestiture. The
1986 estimate reflects the President®s Management Improvement Initiative.

2. Printing and Reproduction=====s=ssssssus 4180 374 52 70

The current 1985 estimate reflects the recategorization of costs for printing and reproduction
services to a more suitable fund source. Maintenance of copiers in administrative offices remains in this
category. 1986 estimate provides for level services at anticipated cost for maintenance services.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Trangortation....cooooeiaiiaaa 2,452 3297 2,793 2,628

This estimate provides the following services: operation of a transportation center;
maintenance and repair of the Wallops administrative aircraft; Purchase of replacement vehicles; supplies
and equipment for vehicle maintenance; and special vehicle rental. The decrease from the 1985 budget
estimate to the 1985 current estimte is due to a decrease in support contractor rates, and reflects the one-
time purchase of replacement vehicles in 1984, thereby reducing 1985 requirements. The 1986 budget estimate
reflects the President”"s Management Improvement Initiative.

4, Installation Common SarviceS....coen.... 3,684 4,625 4,733 3,886

This activity supports Center management and staff activities, provides medical services, and
covers various installation support services. Funding includes patent searches and applications; materials,
equipment maintenance, (microfilm, copiers, special typewriters) for staff offices; operation of the GSFC
on-site health unit and medical services for the Goddard Institute for Space Studies employees in New
York; provides for emergency care on-site, annual physical exams for Goddard employees, Fitness programs,
immunizations and counselling. Annual physical exams are provided for approximately 3,600 employees at the
Center. The necessary supplies, materials, and equipment for operation of the health unit are included.
This category also provides funding for packing and crating; rigging equipment for shipment; storage and
warehousing; and moving and hauling. The decrease from the 1985 current estimate to the 1986 budget
estimate reflect the President”s Management Improvement Initiative.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1986 ESTIMATES

LEWIS RESEARCH CENTER

DESCRIPTION

The Lewis Research Center (LeRC) occupies two sites in north central Ohio. The original site, established
in 1941, adjacent to the Cleveland-Hopkins International Airport, includes 366 acres, 14 of which are leased
from the City of Cleveland. There are over 170 buildings and structures, including wind tunnels, test
chambers, laboratories and other research facilities at the Cleveland location.

The Plum Brook Station, established in 1956, is located south of Sandusky, Ohio, about 50 miles west of
Cleveland, on land formerly occupied by the Plum Brook Ordnance works. There are 6,355 acres owned by NASA
and approximately 47 acres in easements. There are 69 buildings and 99 concrete storage bunkers. A 100kw
wind turbine generator research facility is in operation for a program jointly sponsored by NASA and the
U.S. Department of Energy. During 1975, consistent with future NASA research and technology needs, the
principal facilities were placed in a standby mode. Since then a number of Federal, state and local
government agencies have utilized office space and other facilities. The Garrett Corporation presently
leases the Space Power Facility (spPF). The lease was renewed on November 1, 1979, and covers a six-year
period with two one-year extensions possible. The Garrett Corporation utilizes the SPF to manufacture gas
centrifuges for the Department of Energy.

The total capital investment of Lewis and Plum Brook Station, including fixed assets iIn progress and
contractor-held facilities at various locations, as of September 30, 1984, was $497,882,000.

CENTER ROLES AND MISSIONS

Lewis was established as an aircraft engine research laboratory to develop superior aircraft propulsion
systems. Since then, Lewis has developed and constructed many unique facilities for testing full-scale
aircraft engines and engine components, primary and auxiliary rocket engines and electric propulsion
systems, space and terrestrial power generation systems, and space communication systems. The principal and

supporting roles are:

PRINCIPAL

Aeronautics - develop and maintain a preeminent national capability in: fundamental aeropropulsion
disciplines including internal computational fluid dynamics, internal unsteady aerodynamics and
aeroelasticity, hot section technology aircraft icing phenomena; aeronautical propulsion and power
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technologies including engine materials and structures, propulsion system integration, propellers,
instrumentation and controls: and the associated research facilities and techniques.

Space Station - definition and development of the initial operating capability space Station power system.

Communications - develop the high-risk technology required to ensure continued U.S. preeminence iIn
satellite communications and which will be applicable to a wide range of future communication system
required by NASA, other Government Agencies and U.S. Industry. Design, develop and manage the Advanced
Communications Technology Satellite System for enabling growth in the capacity and effective utilization of
the radio frequency spectrum.

Expendable Launch Vehicles - management and operation of the Atlas and Centaur launch vehicle systems for
Government and commercial users.

Space Transportation system/High Energy Upper Stage - design, develop and manage the Shuttle Centaur
Cryogenic Upper Stage for the Space Transportation System to support the launch of the Galileo, Ulysses,
Venus Radar Mapper, and DOD missions.

Space Propulsion Systems Technology - development and maintenance of the technology base for advanced
primary and auxiliary space propulsion systems, including associated structures and materials technologies.

Space Energy Processes and Systems Technology - development and maintenance of the technology base for
space power and energy conversion systems, including associated structures and materials.

In-Space Flight Experiments - develop and implement basic microgravity science experiments, especially in
materials processing, and conduct flight experiments that contribute to technology developments for space
power and propulsion systems.

SUPPORTING

Energy Processes and Systems Technology - management of research and technology projects for terrestrial
energy generation and conservation systems.
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SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate

I. Personnel and Related Costs.......... 104,146 108,264 110,037 107,852
IT. Travel..oooiiiiiii, 2,045 2,178 2,521 2,726
III. Operation of Installation............ 22,513 30,061 26,700 29,318
A. Facilities Services.............. (17,160) (22,877) (20,286) (22,757)
B. Technical Services............... ( 2,003) ( 2,182) ( 1,927) ( 2,209)
C. Management and Operations........ { 3,350) ( 5,002) ( 4,487) ( 4,352)
Total, fund requirements....... 128,704 140,503 139,258 139,896
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Distribution of Permanent Civil Service Workyears

1985 1986
1984 Budget Current Budget

Actual Estimate Estimate Estimate
RESEARCH AND DEVELOPMENT 1,978 1,950 1,991 2,001
Space SEN. oo oo - 25 155 205
Space Transportation..eeeeseassssssssss 128 124 130 130
Space Science and ApplicationS.essssass 119 112 135 141
Space Applications..... 119 112 135 141
Commercial Proyars. oo e e oot 2 2 7 7
Technology Utilization................. [ 2 2 2
Commercial Use of Space 0 0 5 5
Aeronautics and Space Technology....... 1,729 1,687 1,564 1,518
ABYONEUICS . oo 1,339 1,310 1,211 1,165
S 02 ¢ T TEEEEE 390 377 353 353
SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS 64 65 64 54
Space Transportation Operations....... 64 65 64 54
Subtotal, direct workyears... sesssss 2,042 2,015 2,055 2,055
CENTER MANAGEMENT AND OPERATIONS........ 592 576 549 527
Total, full-time workyears....... - 2,634 2,591 2,604 2,582
Other than full-time workyearS.sssusss 96 125 112 110
Total, workyearsS. cossssssnsnsnnnnnns 2,730 2,716 2,716 2,692
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)JGRAM DESCRIPTION

Permanent Civil
RESEARCH AND DEVELOPMENT Service Workyears

SPACE STATIONeeeececoesoacsososssassossscsscscscosssassscscssscsssscssses 205

Space Station effort will consist of definition and integration studies and advanced technology
development. Lewis was assigned the role of responsible Center for the definition and development of the
Power System for the initial operating capability (10C) Space Station. Lewis manages an agency wide
advanced development program to define power system technology options for the I0C Space Station and also
manages a portion of the propulsion advanced development effort.

SPACE TRANSPORTATION CAPABILITY DEVEHORVENT . o oo ee i ieemea 130

Design, development, production and operation of the Centaur G and Centaur G-Prime cryogenic upper
stages are managed by the shuttle/Centaur Project Office at Lewis. [In 1986, civil service personnel will
continue to support the activities associated with fabrication and qualification of both vehicle types.
Significant efforts will include integration of the Centaur into the Space Transportation System®s Kennedy
Space Center operation and the production of G vehicles for the 1988 Venus Radar Mapper mission and various
DOD missions. The First Centaur G will be delivered to Kennedy Space Center and fabrication of the second G
vehicle will be completed. Major milestones in 1986 will be the initial launches of Centaur G-Prime
vehicles iIn support of the Galileo and Ulysses missions.

SPACE APPLICATIONS:eccesesoccssostcessscensssvscssssssssssssaccssssscs 141

The Space Applications activity at Lewis consists principally of space communications research. In 1986,
civil service personnel will continue to support studies of various advanced satellite communication system
concepts directed at providing additional frequency bands and improved communications service. These
studies are being focused on the needs of the public and private sectors, both nationally and
internationally. Lewis will continue to developing technology with possible application to both ground and
space segments of future advanced civil and military communication systems. In addition, Lewis has
management responsibility for design and development activities on the Advanced Communication Technology
Satellite leading to a launch in 1989.

In 1986, Lewis will be continue to pursue advanced design and development of scientific flight experiments
in basic science and technology associated with materials combustion and fluid dynamics phenomenon in

reduced gravity.
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Permanent Civil
Service Workyears

TECHNOLOGY UTILIZATION: e e cccoseossscoccasssscacscssssonsoscsssassncsssscnsnses 2

The 1986 technology utilization program at Lewis will continue to concentrate on the identification and
evaluation of technology which can be transferred to the non-aerospace industry, and on active programs to
communicate and transfer the technology.

COMMERCIAL UTILIZATION OF SPACEcceccocosocscssccscsconcscscsscssscscscrscsscsscose 5

The objective of the Commercial Use of Space program is to increase private sector awareness of space
opportunities and encourage increased industry investment and participation in high technology space-based
research and development. This effort will establish an organizational focal point to initiate a program
specifically intended to foster commercial use and access to space.

AERONAUTICS TECHNOLOGY s coceosesososssosssscscassossnsccssssssanoesssasncsss 1,165

Lewis®™ major research and technology responsibility in aeronautics is propulsion. The primary goal is to
establish aeropropulsion technology which contributes significantly to the continuing preeminence of the
U.S. civil and military aircraft industry. The approach is to provide the technology base for developing
advanced aeronautical propulsion systems which will lead to improvements in fuel efficiency, operating cost,
realiability and durability, and which will operate with acceptable environmental impact. The Lewis
aeropropulsion program includes key generic discipline research; focused interdisciplinary research; and
efforts focused on specific propulsion systems/vehicle applications. 1In 1986, Civil Service personnel will
be involved in conducting the program described below.

The generic discipline research includes internal computational fluid mechanics (ICFM), materials, and
computational structural mechanics. The objective of this research is to develop an understanding of the
physical phenomena involved in these disciplines so that accurate analytical tools can be developed to
predict and to improve propulsion system performance. The scope of the ICFM research includes computational
methods, modeling and verification, and applications. The advanced materials research is focused on super-
alloys, intermetallics, coatings, ceramics and composites for high temperature propulsion system
applications. Computational structural mechanics involves the development and verification of advanced
analytical methods for structural dynamics, fracture mechanics, and the development of life prediction
methodology -

The focused interdisciplinary propulsion research includes icing, instrumentation and control technology,
and hot section technology. Icing research brings together disciplines such as fluid mechanics and heat
transfer to improve the analytical tools required for predicting icing effects, and to develop advanced ice
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protection systems. The goal of the icing research is to develop the technology base required to provide
all-weather capability for civil and military aircraft. The focus of the instrumentation and controls
technology is the development of nonintrusive research instrumentation and engine sensors/controls for the
"smart" adaptive propulsion systems of the future. Hot section technology is aimed at providing improved
durability and reliability of high temperature propulsion system components through the development of
improved experimental and analytical tools.

In engine systems research, Lewis is developing focused propulsion technology for specific engines and
propulsion systems. Research and technology in this area involves small engines (gas turbines and
intermittent combustion engines); advanced turboprops (including a flight test planned €or 1987),
convertible engines; variable cycle engines; and new, innovative propulsion systems. Applications for this
focused propulsion system research include subsonic transports, commuter and general aviation aircraft,
rotorcraft, supersonic STOVL aircraft, and supersonic/hypersonic aircraft.

The Lewis aeropropulsion technology program is supported by advanced propulsion system studies and by
propulsion facilities ranging from small research test rigs to large propulsion system altitude tanks and
wind tunnels.

Permanent Civil
Service Workyears

SPACE TECHNOLOGY s ecevoesosccsssasssseosscscscsossssscscsssnosnsssosass 353

The major roles of Lewis in space research and technology are to advance the state of the art and maintain
a technology base for power systems, advanced primary and auxiliary propulsion and space communications.
This includes associated materials technology, structural analysis and life prediction technology, power
management and distribution technology, and technology and advanced development work in support of a space
station and its evolutionary growth. In-space flight experiments are defined, developed and implemented in
the context of the above technology areas and in the underlying basic sciences. In 1986, Civil Service
personnel will be used in the activities described below.
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The Lewis primary propulsion programs emphasize the extension and advancement of the technologies of
existing and conceptual hydrogen- or hydrocarbon-fueled engines such as the Space Shuttle Main Engine toward
long-life, reusable, serviceable high-performance engine systems for Earth-to-orbit applications. This
effort concentrates on thrust chamber cooling and life enhancement, critical turbomachinery components such
as bearings, seals, improved materials, advanced structural analysis and life prediction and maintenance
diagnostics. Another thrust is to provide the technology for improving orbital transfer propulsion systems
in the areas of versatility, performance, life and reusability. Both high- and low-thrust systems will be
investigated with emphasis on combustion and heat transfer, long-life lightweight reusable components, and
high expansion area nozzles. &aerojets are also being investigated.

The Lewis auxiliary propulsion programs are directed toward space station and satellite applications.
Technologies for gaseous hydrogen-oxygen thrusters, resistojets capable of using various fuels, Inert gas
ion, and storable chemical engines are being developed. Research is being pursued on electrothermal engines
and new concepts.

Lewis does basic science and technology work and conducts in-space science and technology experiments in
materials, combustion and fluid dynamics in reduced gravity. This defines and accomplishes science
experiments with the scientific community in universities, industry, and government. Critical space
experiments in support of power systems technology advances, thermal management and propulsion systems are
carried out. The latter involves investigations of cryogenic propellant management under reduced gravity.

Space power generation programs include solar photovoltaic, solar dynamic, electrochemical energy
conversion and storage, nuclear energy conversion, and power component and circuit development. The
photovoltaic program is directed toward an improvement in solar cell efficiency, reduced cost and improved
operating life. The solar dynamic effort seeks a higher efficiency alternative that achieves reduced weight
and structural area amenable to high power levels. Electrochemical research and development supports
extended operating life and improved energy density for space batteries and fuel cell components and
systems. The nuclear energy conversion program, a NASA/DARPA/DOE program, is directed toward determining
the feasibility of a 100 kilowatt class nuclear reactor space power system.

Power component and circuit technology development for management of multihundred kilowatt power systems
on space vehicles of the future, and new modes of power generation and conversion are being iInvestigated.
The interactions of the"space plasma environment with high-voltage power systems and components are also
being studied, and technology is being developed to control these interactions and prevent power system
inefficiencies and failures.

The space communications program includes applied research and advanced development in microwave electron
beam amplifiers, microwave solid-state devices, and antenna systems. The program consists of efforts to
develop advanced concepts, techniques, and communications systems components which will enable growth in the

utilization of the radio frequency spectrum to frequencies well beyond 100GHz. RM 8-
O-



The Lewis program in space materials and structures research and technology emphasizes the development of
improved materials, advanced structural analysis and life prediction for advanced space power generation,
propulsion and communications systems. The research and technology program includes environmental effects
on superalloys and protective coatings, ceramics and composites, lubrication for mechanical components and
protective coatings and life prediction for reusable space propulsion system.

Permanent Civil
SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS Service Workyears

SPACE TRANSPORTATION OPERATIONS:esecsccsccaccescesscasccssnsssosccscs 54

This program is responsible for the delivery to specified orbit of all spacecraft launched by the
Atlas/Centaur vehicle. The program includes the procurement of vehicle systems hardware, launch services,
and engineering and management support, as well as development, maintenance and operation of ground support
equipment. In 1986, civil service personnel working in the Atlas/Centaur Blaunch vehicle program will
support the FLTSATCOM program.

CENTER MANAGEMENT AND OPERATIONS SUPPORT.. sussssssssssssnnnnnnnnnns 527

Center Management and Operations Support is defined as support or services being provided to all Lewis
organizations which cannot be directly identified to a benefitting program or project. The civil service
personnel involved are:

Director and Staff - The Center Director, Deputy Director, and immediate staff, e.g., Technology
Utilization, Equal Opportunity, and Public AFFairs.

Management Support - Those who provides information and control services supporting all levels of Center
program and functional management. Specific functions include resources planning and management, legal and
patent counsel, contracting and procurement, personnel management, property management, financial
management, and management information systems and analysis.

Operations Support - Those who provides for the operation and maintenance of institutional facilities,
buildings, systems, and equipment, including those who manage or provide technical services such as general
automatic data processing, reliability and quality assurance, medical care, and graphics support.
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RESOURCES REQUIREMENTS BY FUNCTION

PERSONNEL AND RELATED COSTS:+tssvss snnnnnnnnn

Compensation and Benefits

1.

Compensation

a. Full-time pamarent....oo.oo.oo....

Summary of

1934
Actual

104,146

Fund Requirements

b. Other than full-time permanent .....s
c. Overtime and other compensation. ...

Subtotal, CompensatioN..ssssssssssnsns

Baefits. oo

Subtotal, Compensation and Benefits....

Supporting Costs

1.
2.

Transfer of personnel cusessasssssssnnnnss

Personnel tralning....coccooooaoaamaaaaa.

Subtotal, Supporting Gsts........

Total, Personnel &« Related Costs.......

89,196
1,589
1,390

92,175

10,903

103,078

34
1,034

1,068

104,146

1985 1986

Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dollars)

108,264 110,037 107,852
91,505 93,595 90,986
2,040 1,933 2,335
1,496 1,590 1,84
95,041 97,118 95,215
12,343 11,954 11,632
107,384 109,072 106,847
60 45 75
820 920 930
880 965 1,005
108,264 110,037 107,852

RPM 2-13



Explanation of Fund Requirements

1985 1936
1934 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

A.  Compensation and Baefits.................... 103,078 107,384 109,072 106,847
1. Cdnmn%tion---- A EEEEEEEEEEEEEEEEEEEEENEDR 92,175 95’041 97’118 951215
a. Full-time pemarmait. .. ........_. 89,196 91,505 93,595 90,986

The current estimate for 1985 reflects an increase from the 1985 budget estimate due to the pay raise
increase. The 1986 estimate reflects a reduction due to the application of the changes required by the

President”s Management Improvement Initiative and the proposed reduction in pay rates.

Basis of Cost for Permanent Workyears

In 1986, the cost of permanent workyears will be $90,986,000. The decrease from the 1985 level results

from the following:
Cost of full-time permanent workyears In 1985... .0 viviivn e e s 93,595

COSTE INCreaseS TN 1086 . v e e s e oo osrontarassossonsnssososnsnonasesasnsnsnsass 2,978
Within-grade and career ad@ES. . ooeeooiaaae 1,969
Full year cost of 1985 actias...cccoceeacaaeaaa.. 983
Part year cost of 1986 acliOB..ccccccmacccaannn-- 986
Full year cost of 1985 pay K. cceoooooocccaiicccaaae 694
Alteration in the method of calculating salaries paid.......... 315

COST DECIEaSES TN 1086 e v tu v rstnsrososansosonesassnssastoonsoastaosnssossas -5,587
Turnover savings and abolished pOSItIONS cuesssssssnnsnsnsnnnnns -349

Full year cost of 1985 actidB..ccececcecccecaann. -313

Part year cost of 1986 actiQB..-cccccecmacaaaaan.. -36
1986 FTE redctidn.cceeeeceeee -792
Proposed governmentwide salary reduction....ooooooooooooooo. -4,446

Cost of Tull-time permanent WOrkyears TN 1986 ... uiev it tinirsistoirnorooranseorosnnoass 90,986
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1985 1986
1934 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

b. Other than full-time permnanent

1. @Bl 1,589 2,040 1,933 2,335
2. Workyears.......oooviiiiiaann.. 106 138 125 123

The distribution of 1986 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Pogam e Workyears

DEVEIOPMENT DrOGIAMS e v v v v o v v o s v o ot v o noosnos s osnsossosonosoonosnsees 52
Summer employment program......ccc.eeeeeeieieeeeeeeeiii i, 12
Youth Opportunity ProgramsS. .......ueeeiieeaeieeeeeeeeeeeennnnnn 13
otherwmy ---------------------- S EEEEEEEEEEEEEEEEEEEEEEEEEEEEENESR 46

00 = 123

The reduction from the 1985 budget estimate to the 1985 current estimate is due to a change in the
permanent, non-permanent rTE mix. The 1986 budget estimate reflects a realignment of skill mix in the
temporary employment programs.

c. Overtime and other compensation..... 1,390 1,496 1,590 1,894
The 1985 current estimate is higher than the 1985 budget estimate due to a higher level of

incentive awards than previously planned. The 1986 estimate reflects requirements related to the projected
LeRC test schedule.
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1985 1986
1934 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

2. BHEtS...oo 10,903 12,343 11,954 11,632

The following are the amounts of contribution by category:

Civil Service Retirement Fud.......... 6,358 6,716 6,824 6,365
Employee life imuwraoe. ... ...... 225 266 236 255
Employese health isuae.............. 2,760 3,211 2,827 2,895
Workmen®s compensation.............. . 424 587 587 587
| ) P 55 334 260 300
(12 8 o= (= 1,076 1,193 1,200 1,210
Other beefits ... ... 5 36 20 20

ToEk. - 10,903 12,343 11,954 11,632

The decrease from the 1985 budget estimate to the 1985 current estimate is primarily due to a
decrease in employee health insurance and FICA benefits. The 1986 estimate reflects a reduction due to the
application of the changes required by the President"s Management Improvement Initiative.

B. Supporting QslS....cccomooocccmaaaaaaannns 1,068 880 965 1,005

1. Transfer of personnel.. seveseassnsnnnnnns 34 60 45 75
The 1986 budget estimate increase reflects a higher number of relocations.
2. Personnel tralnig.....occooeeeooooooo. 1,034 820 920 930

The purpose of the training program is to provide for the development and education of civil service
employees to more efficiently support LeRC roles and missions. The increase from the 1985 budget estimate
to the 1985 current estimate is a result of Lewis"™ iIncreased emphasis on the acquisition of the power system
for the space station and freshout new hires training. The 1986 estimate reflects the same level of

training as 1985.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

II. TRAVEL:cccccccccccssccsscscncscscsascsnacancos 2,045 2,178 2,521 2,726

summary OF Fund Requirements

A Program Tradl.... oo 1,294 1,595 1,884 2,097

B. Scientific and Technical Development Travel 349 340 394 410

C. Management & Operations Trael.......... 402 243 243 219

Total, Trael. ... ... ﬁ 2,178 ﬁ. 2,726
Explanation of Fund Requirements

A. Program Tradl. ... e 1,294 1,595 1,884 2,097

Program travel is directly related to the accomplishment of the Center®s mission and accounts for
approximately 77 percent of travel costs. These funds are necessary for the management of major contractual
programs in aeronautical research and technology, space station, space propulsion, materials research and
development and space energy processes and systems technology. Program travel is also essential to the
management and procurement of launch vehicles and the Advanced Communication Technology Satellite (ACTS).
The increase from the 1985 budget estimate to the 1985 current estimate is due to Space Station and ACTS.
The 1986 budget estimate provides for an increase in travel due to the Space Station, ACTS and the
Atlas/Centaur launch vehicle program.

5. - ifi | Technical Development Travel. . 349 340 394 410

Scientific and technical development travel provides employees the opportunity to part cipate in
meetings and seminars with other representatives of the aerospace community. The benefits derived from
exposure to technological advances outside Lewis, as well as to present both accomplishmen s and problems :o
their associates is invaluable. Many of the meetings are working panels convened to solve problems for the
benefit of the Government. The increase from the 1985 budget estimate to the 1985 current estimate reflects
increased support of presentations of technical papers to the scientific community. The 1986 estimate

provides for a continuation of this increased emphasis. RPM E—14



1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C. Management and Operations Travel ............ 402 243 243 219

Management and operations travel is required for the direction and coordination of general management
matters. It includes travel in such areas as personnel, financial management, procurement, travel of the
Center's top management to NASA Headquarters and other NASA Centers, and local transportation. The 1986
estimate reflects a reduction due to the application of the changes required by the President's Management
Improvement Initiative.
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1985 1986
1934 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

III. OPERATION OF INSTALLATION::cccsccccsccccces 22,513 30,061 26,700 29,318

Summary of Fund Requirements

A. Facilities SHVIGS. o cmoceiiaeeaea 17,160 22,877 20,286 22,757
B. Technical S&vViGeS. o cocimeeeeeaee o 2,003 2,182 1,927 2,209
C. Management and Qperatias.............. 3,350 5,002 4,487 4,352

Total, Operation of Installation....... %%eééé 59;993 26,700 29,318

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies and equipment in support of the
Center®s institutional activities. These are divided into three major functional areas: (1) Facilities
Services, the cost of maintaining and repairing institutional facilities and equipment, and the cost of
custodial services and utilities; (2) Technical Services, the cost of automatic data processing for
management activities and the cost of educational and informational programs and technical shops supporting
institutional activities; and (3) Management and Operations, the cost of administrative communications,
printing and reproduction, transportation, medical services and supplies.

The decrease from 1985 budget estimate to the 1985 current estimate is due primarily to the non-approval
of the Agency"s operational maintenance initiative. The 1986 estimate provides for increases in support
contractor, utilities, and communication rates offset by a reduction due to the application of the changes
required by the President"s Management Initiative.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
Thousands of Dollars)

A. FACILITIES SERVICES.cccoscesosossocscssssasana 17,160 22,877 20,286 22,757

Summary of Fund Requirements

1. Maintenance & Related Savioss............ 2,431 4,331 3,367 4,300
2. Custodial SVICS. o ceieceeceeeeee e 3,593 4,053 3,890 4,429
3. Utility SSVIGES. oo 11,136 14,493 13,029 14,028

Total, Facilities Sarvioss....o........ 17,160 22,877 20,286 22,757

Explanation of Fund Requirements

1. Maintenance and Related Services.......... 2,431 4,331 3,367 4,300

This activity provides for the operation and maintenance of facilities at the main installation in
Cleveland and at the Plum Brook Station. Facilities maintenance includes buildings and grounds maintenance
and maintenance of heating, ventilating, and air-conditioning systems and equipment. The decrease from the
1985 budget estimate to the 1985 current estimate reflects the non-approval of the Agency®s operational
maintenance initiative offset by increased costs for support service contracts. The 1986 estimate includes
a level of maintenance, consistent with the National Investment in the Lewis physical plant.

2. Custodial SrVIGES...cceoommciiiiiaans 3,593 4,053 3,890 4,429

Security and janitorial services are provided by support contractors. Other services include rubbish
disposal and industrial cleaning of walls and lights on an as needed basis. The decrease from the 1985
budget to the 1985 current estimate is due primarily to lower support contractor rates that originally
anticipated. The increase In the 1986 budget estimate is due to anticipated rate changes in support service
contracts.
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1985 1986

1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

3. Utility Services.............ooovvvvie.n. 11,136 14,493 13,029 14,028

Electrical power is provided by the local utility company. A support contractor operates the central
heating plant. The decrease from the 1985 budget estimate to the 1985 current estimate is due to lower
utility rates than originally anticipated. The increase from 1985 to 1986 is attributable to utility rate
increases in electricity and natural gas and support contractor rate increases, at a useage level consistent

with the planned test schedule.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. Technical SAVIGES. ..coeomoececececeeeeeeee 2,003 2,182 1,927 2,209

Summary of Fund Requirements

1. Automatic Data Processingsscsssssssssssssns 1,602 1,440 1,376 1,511
a. FEouiprent........... %61 265 372 375
b. Qerations............. ssssssrssEEsEEEmns 641 1,175 1,004 1,136

2. Scientific and Technical Information ... 401 142 251 698

Total, Technical Servicss.....cc....... 2,003 2,182 1,927 2,209

Explanation of Fund Requirements

1. Automatic Data ProcessSinNpessssssssssssnsss 1,602 1,440 1,376 1,511

Funding provides for administrative data processing, including maintenance and periodic replacement
of equipment, and operations. The 1984 actual reflects the purchase of computer equipment and a new data
base management system in addition to increased maintenance costs. The decrease between the 1985 budget
estimate and the 1985 current estimate is due to decreased support service contractor rates and deferral of
buildup of systems design analysts. The increase in 1986 is due to anticipated rate increases coupled with
the required level of systems analysis effort.

2. Scientific and Technical Information..... 401 742 551 698

Included in this activity is the support of the Center®s educational programs and public information
services. Funding for operation of the Visitor Information Center (viC), conduct of tours and special
events, construction and transport of special exhibits, and related activities are also included. The
decrease from the 1985 budget estimate to the 1985 current estimate is the result of a revised VIC exhibit
upgrading program. The 1986 budget estimate continues the VIC upgrading program.



1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dol lars)

C. MANAGEMENT AND OPERATIONS:ccccscscscssccsscss 3,350 5,002 4,487 4,352

Summary of Fund Requirements

1. Administrative Comunications............ 231 683 476 405
2.  Printing and Reproduction _ . ............ --- 39 - —_—
3. Transportation.. sesssssssssssssnnssnnnnns 1,614 2,145 1,938 1,886
4. Installation Common Services............. 1,505 2,135 2,073 2,061

Total, Management and Operations....... 3,350 5,002 4,487 4,352

Explanation of Fund Requirements

1. Administrative Comunications............ 231

()]

8

w

476 405

|

This estimate provides local and long distance telephone service and non-telephone communications.
Local telephone service includes the leased lines and equipment to serve the Center population. Non-
telephone communications include telex, advanced record system teletype, rapidfax, datafax, teleconference
equipment, and oceanic cable service. The 1985 current estimate includes revised rates for local services,
FTS services, and a support contract who provides telephone operators. The 1986 decrease is due to the
application of the changes required by the President®s Management Improvement Initiative.

2. Printing and Reproduction................ === 39 === =

This activity provides for administrative printing and copier services. The decrease from the 1985
budget estimate to the 1985 current estimate reflects realignment of the printing function into a larger,
more cost effective contract.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

3. Transportation EEEEEEEEEEEEEEEEEEEEEEENEENESR 1,614 2,145 1'938 1,886

This activity includes the cost of the support contract for bus, mail and package delivery, stock
issuance and administrative aircraft maintenance. It also included moving and hauling services and motor
vehicle purchase and maintenance. The decrease from the 1985 budget estimate to the 1985 current estimate
is primarily due to decreases in support contractor wage rates. The 1986 budget estimate reflects a
reduction due to the application of the changes required by the President's Management Improvement

Initiative.

4. Installation Common Services............. 1,505 2,135 2,073 2,061

This funding provides minor administrative services for Center management and staff and administrative
recordkeeping at Plum Brook Station. Also included is the cost of staff medical examinations, clinic
support, medical supplies and equipment, special x-ray equipment for the in-house occupational health
program, and equipment for the physical fitness facility. AIll of these services are provided by a support
contractor. This function also includes funding for maintenance and periodic replacment of administrative
equipment and supplies, and postage. The decrease from the 1985 estimate to the 1985 current estimate
reflects a decrease in support contractor wage rates. The 1986 budget estimate includes anticipated support
contractor rate increases offset by a reduction due to the application of the changes required by the
President's Management Improvement Initiative.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1986 ESTIMATES
NASA_HEADQUARTERS
DESCRIPTION

NASA Headquarters is located at 400 Maryland Avenue, SW, Washington, D.C., and occupies other buildings
in the District of Columbia and Maryland.

HEADQUARTERS ROLES AND MISSI

The mission of Headquarters is to plan and provide executive guidelines for the implementation of
national space and aeronautics programs consistent with the objectives stated in the National Aeronautics
and Space Act of 1958, as amended. These objectives are to:

--Extend our knowledge of the Earth, its environment, the solar system, and the universe;

—--Expand practical applications of space technology;
--Develop, operate, and improve manned and unmanned space vehicles;

—-—Improve the civil and military usefulness of aeronautical vehicles, while minimizing their
environmental effects and energy consumption;

--Disseminate pertinent findings to potential users; and
--Promote international cooperation in peaceful activities In space.

The following offices at Headquarters assist management in carrying out the technical aspects of the
mission :

Office of Space Flight - Plans, directs, executes and evaluates the research, development, acquisition
and operation of Space Flight programs. The Space Transportation System has built around the Space Shuttle
including its major elements of the orbiters, external tanks, solid rocket boosters and ground systems. The
Space Transportation System also includes Upper Stages to put payloads in orbit and trajectory beyond the
capability of the orbiter, the Spacelab-related payload carriers and systems such as the Orbital Maneuvering
Vehicle. The OfFice of Space Flight is responsible for development and operation of these systems and their
improvement in their performance and cost effectiveness. In addition, the Office is responsible for working
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with users of the Space Transportation System, both foreign and domestic, to facilitate the appropriate use
of the Space Transportation System. Responsibilities also include development and implementation of
appropriate policies €or transfer of expendable launch vehicle systems from the Government to the private
sector.

Office of Commercial Programs - Plans, directs, executes and evaluates the Technology Utilization program
to enhance national economic growth and productivity through the transfer of NASA-developed technology to
the non-aerospace sectors of the economy; and the Commercial use of Space program to increase private sector
awareness of space opportunities and encourage increased industry investment and participation in high
technology space-based research and development. This effort will establish an organizational focal point
to iInitiate a program specifically intended to foster commercial use and access to space.

Office of Space Station - Responsible for the development of the programmatic aspects of the Space
Station as they evolve including mission analysis, requirements definition and program management.

Office of Space Science and Applications - Responsible for research and development efforts utilizing a
variety of flight system and ground-based observations to increase man®"s knowledge of the universe. The
Earth, Sun, Moon, the planets, interplanetary space, other stars and galaxies, and the interaction among
those bodies and systems are all objects of these investigations, as well as assuring medical safety and
understanding the basic mechanisms of biological processes using the unique capabilities of the space
program. Responsibilities also include conducting research and development activities leading to
demonstration and transfer of space-related technology and capabilities which can be effectively applied and
used for practical benefits on Earch. These research and development activities involve the following
program areas: earth observations, environmental observations, communications, material processing iIn
space, and information systems.

Office of Aeronautics and Space Technology - Plans, directs, executes, and evaluates the aeronautical and
space research and technology programs. The aeronautics program develops the technology needed for in
safer, more efficient, economical and environmentally acceptable air transportation systems which are
responsive to national needs. The space research and technology program provides a technology base which
anticipates the technical needs and provides technology options for future space activities. The Office of
Aeronautics and Space Technology is also responsible for coordinating the total NASA program of supporting
research and technology related to specific programs and projects to insure a comprehensive, properly
balanced agency research and technology program.

Office of Space Tracking and Data Systems - Develops, implements, and operates tracking, data
acquisition, command, communications, and data processing facilities, systems and services required for
support of all NASA flight missions. This office also provides centralized planning and systems management
for the administrative communications of NASA installations.
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The Headquarters responsibilites include providing a balanced Agency Headquarters workforce capable of:

- Planning, formulating, and advocating executive direction to national programs to implement the
objectives stated in the National Aeronautics and Space Act of 1958, as amended.

- Administering, operational and logistical support to those Headquarters elements concerned with
carrying out the mission of the National Aeronautics and Space Administration.

- Providing adequate facilities to house the workforce in Washington, D.C.

The Headquarters workforce consists of professional and clerical staff organized into the program offices
indicated above and appropriate supporting staff offices. Funding for salaries, travel and necessary
support services are included in this portion of the budget submission. Each office is assigned a function
consistent with the NASA mission. The number of personnel authorized to an office is determined by
management based on the approved personnel ceiling for the Agency and the functions to be performed. The
composition of the staff of an office is determined by the head of the office based on the office ceiling
and the function to be performed. All personnel are appointed and paid consistent with classification
standards established by the OffFice of Personnel Management. Overall Agency direction is provided by the
Administrator, and his personal office staff. The Agency currently has eight installations, and the Jet
Propulsion Laboratory, throughout the United States which perform Agency operational missions under
direction of the Headquarters staff.

Technical support required by Headquarters is performed primarily by support contractors. Administrative
support is provided by the iIn-house workforce assisted by miscellaneous contract services. Such support
includes communications, printing, equipment, transportation, occupational medicine and health, and other
administrative support services.
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11.

III.

IMVARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

1985 — 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Personnel and Related Cost................... 70,780 71,943 74,396 71,424
Travel.oooo 4,151 4,585 5,156 5,000
Operation of Installation.................... 33,285 37,085 39,398 40,411
A. Facilities Services....................... (6,859) (9,752) (10,183) (10,027)
B. Technical Services...........c.cccooin... (16,242) (16,428) (16,177) (17,887)
C. Management and Operations *=®""=sssssssnuna (@ao184) (o °UST (13,038) (12,497)

Total, fund requirement................ 1082146 113,643 118,950 :1:1:6:?:3:.5:
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Distribution of Permanent Civil Service Workyears

1984
Actual
RESEARCH AND _[BACRMENL. ... 395
Space Moo 39
Space Transportation Capability Development...... 37
Space Science and Applications ssssssssssssssnnnns 200
Physics and astrQOW..cocooooocaccccaaaaas 57
Life soatss .o 27
Planetary exploratioN.sssssssssssassssnsnnnnns 27
Space gliGEHIAB. cccmceee e eeaaas 89
Commercial Poyas. .o 12
Technology Ualizatdon. ... 12
Commercial Use of SEe oo -—
Aeronautics and Space Technology sssssssssnssnnnns 104
Aeronautical research and tedhology.......... 62
Space research and tedrolay..ccccoeeaaaao. 42
Tracking and Data Advanced Sysktsms. s vsrrrs snnns 3
SPACE FLIGHT CONTROL AND DATA COVMUNICAHIONS. . ... 177
Shuttle Production and Operational Capability.... 20
Space Transportation OperationS. cessssssssannsnns 108
Space and Ground Network Communications and
Data SHBS. .o 49
Subtotal, direct workyears.................... 572
CENTER MANAGEMENT AND OPERATIONS SUPPORT.escocessee 755
Total, full-time permanent vworkyears.......... 1,327
Other than full-time permanent workyears........... 127
Total, Permanent Workyears................... 1,454

1985 1986
Budget Current Budget
Estimate Estimate Estimate
390 417 417
25 72 72
24 24 24
207 175 175
59 50 50
28 24 24
29 24 24
91 77 77
12 36 36
12 12 12
-—— 24 24
119 107 107
71 64 64
48 43 43
_3 3 3
194 181 181
22 20 20
120 112 112
52 49 49
584 598 598
— 741 — 728 694
1,325 1,326 1,292
126 125 125
1,451 1,451 1,417
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PERSONNEL AND RELATED COSTS+uvvvvvsuonsvnsuonsn

RESOURCES REQUIREMENTS BY FUNCTION

1984
Actual

20,780

1998 1 9 8 6
Budget Current Budget
Estimate Estimate Estimate

(Thousands of Dollars)

Summary—0f Fund Requirements

Compansation and Benefits

1.

Compensation
a. Full-time pamaet ..o

b, Other than full-time permarent..........

c. Reimbursable detailees..................

d. Overtime and other corpensation.....

Subtotal, Compensation.....

Subtotal, Compensation s Benefits.....

Supporting Costs

1
2.
3.

Transfer of personnel.ceccccccccsccsscsccces

Office of Personnel Management services.....

Personnel tral®iQ-ocoooooceomoooaaoae.
Subtotal, Supporting Gsts..........

Total, Personnel and Related Costs

57,040
2,369
458

1,480

61,347
6,771

68,118

84

540
2,038

2,662

70,780

71,943 74,396 71,424
57,547 60,110 57,391
2,623 2,395 2,275
691 474 461
1,634 1,538 —1536
62,495 64,517 61,663
7,212 7,065 6,809
69,207 71,582 68,472
338 145 165
275 781 844
1,623 1,888 1,943
2,236 2,814 2,952
71,943 74,396 71,424
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Bxplanation OF Fund Requirements

—— 1985 1986
1984 Budget Current Budget
Actoat Estimate  Estimate Estimate
(Thousands of Dollars)
A.  Compensation and Baefs....................... 68,118 69,707 71,582 68,472
l. COmEensatiO EEEEEEE SN EEEE SN EEEEEEEEEEEENESN _6_]:_,347 62,495 64,517 61,663
a. Full-time pamamait................. 57,040 57 ,547 60,110 57,391

The iIncrease from the 1985 budget estimate to the 1985 current estimate is due to the 1985 pay
raise. The 1986 estimate reflects a reduction due to the application of the changes required by the

President’s Management Improvement Initiative and the proposed reduction in pay rates.

Basis of Cost for Permanent Positions

In 1986 the cost of permanent workyears will be $57,391,000. The decrease from 1985

following:

Cost of full-time permanent WOrkyears N 1985.ccccssecsecsscsocssssossocsconccscscss

CoSt INCreasesS IN 1986 ccccascsccccsscssessosasrsssossssssssssnosscossssnsansss 2,152
Within-grade and career adamES...oooooooooocccmcieccaaaaees 1,414
Full year cost of 1985 eciQB...cocoooaaeoaa... 727
Part year cost of 1986 atiOB..-cccccecccccaaaann. 687
Full year cost of 1985 pay I ccccocccccccecccccceee 536
Alteration in the method of calculating salaries pid.......... 202
COSt DECrEasesS N 1986 ..ccccccsscecosssccssscssscosssssssasescsasansoassnoscns -4,871
Turnover savings and abolished poSItiONSssssssssssssssnansnnnns -792
Full year cost of 1985 atiQB.-ccecccmmccaccaaaann -256
Part year cost of 1986 ati0B..ccceeececeecaaaaann -536
1986 FTE redUcCtionN..ccvvviiiiiiiiii i 1,224
Proposed governmentwide salary radction....................... -2,855

Cost of full-time permanent workyears In 1986 cccccseecstcsccssccscssscscscscassccccsos

60,110

57,391

results from the
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

b. Other than full-time permanent

(1) OB eceeeeeee 2,369 2,623 2,395 2,275
(2) WokeRArSo oo 150 147 147 147

The distribution of 1986 workyears is as follows:

Distribution of Other Than Full-Time Permanent Workyears

Program Workyears
Development pmas.

........................................... 36
Summer employment pIa¥as. oo oo eeees 5
Youth opportunity OB cccccoccccccccccccccccceaaean 22
(0] W g T=Y gl =2/ 11 2= VA 84

Tod..... eemmemmeemmeemeemeemeeemmeenmeenmeen 147

The decrease from the 1985 budget estimate to the 1985 current estimate
the current mix of programs.

proposed 1986 pay reduction.

reflects 1984 experience with
The 1986 estimate is essentially level with 1985 except for the effects of the

<y Reimbursable detailees...... nsEEEEEEEEESE 458 691 474 461

The services of a small group of military officers and civilian detailees from other Government
agencies are used by NASA Headquarters where such assignments are of mutual benefit. The decrease from the
1985 budget estimate to the 1985 current estimate is attributable to a reduction in the number of

detailees. The 1986 budget estimate reflects essentially a level program from 1985 offset by the proposed
1986 pay reduction.

4. Overtime and other compensation..sssssss 1,480 1,634 1,538 1,536

The decrease from the 1985 budget estimate to the 1985 current estimate reflects 1984
experience.
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19858 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

P =1 = SRR 6,771 7,212 7,065 6,809

The following are the amounts of contribution by category:

Civil Service Retirement Rud.....__._....____. 4,083 4,256 4,300 4,099
Employee life imsuate........oooooooooao.... 151 177 159 151
Employee health sxae. ... 1,273 1,520 1,303 1,291
Workmen®™s s, < cceeciiciiiiiiiaiaaas 407 483 415 412
0 6 A S S 126 87 123 117
(13 "> (=R 581 611 611 582
Other EeEfts. ... — 150 78 154 157

o = 6,771 7,212 7,065 6,809

The decreases in the 1985 current estimate from the 1985 budget estimate is primarily due to updated
pricing of health benefits and workmen®"s compensation. The 1986 estimate reflects the reduced Headquarters
ceiling and the effect of the proposed 1986 pay reduction:

B. Supporting QHS..ooies 2,662 2,263 2,814 2,952

1. Transfer of par=omel. ... 84 338 145 165

The costs associated with transfer of personnel include movement of household goods, subsistence
and temporary expenses, real estate and miscellaneous moving expenses related to change of duty station.
The decrease from the 1985 budget estimate to the 1985 current estimate reflects a revised number of
relocations and 1984 experience. The 1986 estimate reflects essentially the same number of relocations as

in 1985.
2. Office of Personnel Management services.... 540 275 781 a44

Headquarters reimburses the Office of Personnel Management (opM) For Envestigation of new hires for
the entire Agency. The cost of investigations is a function of two variables, the number of investigations
to be conducted, and the unit charge made by the Office of Personnel Management to other agencies. Also
included is a payment to OPM for Federal wage system surveys. The iIncreases are driven by new OPM
guidelines calling for background investigations on a greater number of employees.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

3. Personnel traiNning.. sssssssssssssssssssnssnns 2,038 1,623 1,888 1,943

The maintenance and expansion of skills is essential In carrying out the Agency®s many complex
technical programs. Part of the training consists of courses offered by other Government agencies, usually
for a fee. The remainder of the training is provided through nongovernment sources. The costs are for
tuition, fees and related costs for training at colleges, universities, technical institutions, and for the
cost of seminars and workshops in which groups of Headquarters and Field Center employees receive training
in subjects of aAgencywide Interest. The increase from the 1985 budget to the 1985 current estimate reflects
the emphasis on the development of the skills of civil service employees in the area of automatic data

processing in order to improve efficiency and productivity. The 1986 estimate provides for the same level
of training at anticipated cost levels.
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-1ass5 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

II. TRAVEL :cccsscccsssncsonsscoscsncscssccsccscssscssssnscsnss 4,151 4,585 5,156 5,000

Summary of Fund Requirements

A Program Tradl. ... 2,515 2,837 3,408 3,371
B. Scientific and Technical Development Trawel..... 411 653 653 676
C. Management and Operations Tradl................ 1,225 1,095 1,095 953

Total, Tadl .o 4,151 4,585 5,156 5,000

Explanation OF Fund Reauirements

A- Programﬁ~1\ravel A EEEEEEEEEEEEEEEEEEEEEEEEEEEEEENERS 2,515 21837 3,408 3,371

Program travel funds are used iIn support of NASA"s research and development programs, such as the Space
Station, the Space Transportation System, Aeronautics and Space Technology, Space Science and Applications,
and other direct research and development programs. This category represents approximately 67 percent of
the Headquarters travel requirements for 1986. The iIncrease from the 1985 budget estimate to the 1985
current estimate reflects the cost of implementing the space station program at Headquarters. The 1986
estimate provides for decreased travel in accordance with program plans.

B. Scientific and Technical Development Travel..... 411 653 653 676

Scientific and technical development travel permits employees to participate in meetings and seminars
with other representatives of the aerospace community. This participation allows personnel to benefit from
exposure to technological advances in the field which arise outside NASA, as well as to present both
accomplishments and problems to their associates. Many of these meetings are working panels covened to
solve certain problems for the benefit of the Government.
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— 1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

C. Management and Operations Trael

................ 1,225 1,095 1,095 953

Management and operations travel is for the direction and coordination of general management matters,
travel by senior officials to review Center requirements and operations and career development travel in
order to broaden the experience of NASA employees. Travel by functional managers iIn such areas as
personnel, financial management, and procurement to assure Agency policies and procedures are being
implemented throughout the Agency; local transportation; and Congressional travel. The decrease from the

1985 current estimate to the 1986 estimate reflects a reduction due to the President"s Management
Improvement Initiative.
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1935 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

IIT OPERATION OF INSTALLATION:ccecccccccsccscaccesess 33,285 37,085 39,398 40,411

Summary of Fund Requirements

A Facilities SAVIGS.......commiminmane. 6,859 9,752 10,183 10,027
B. Technical SaVIGss......cocmimcmmmana 16,242 16,428 16,177 17,887
C. Management and Qeeralios.......oocceooo... 10,184 10,905 13,038 12,497

Total, Operation of Installation......... 33,285 37,085 -Egggg. fﬂhﬂl&z

Explanation of Fund Requirements

Operation of Installation provides a broad range of services, supplies, and equipment in support of the
Headquarters® institutional activities. These are divided into three major functional areas: Facilities
Services, rental of real property, acquisition, maintenance and repair of institutional facilities and
equipment, and the cost of custodial services; Technical Services, the cost of automatic data processing for
management activities, and the cost of educational and informational programs and technical shops supporting
institutional activities; and Management and Operations, the cost of administrative communications,

printing, transportation, medical supplies, and related services.

The increase from the 1985 budget estimate to the 1985 current estimate is due to a combination of new or
increased activities primarily for establishment of the Space Station Program OfFfice; enhancement of
productivity throughout NASA, contractor and university team; and provision of a higher level of physical
security for NASA personnel and property.

A Facilities SErviCeS.. ssssssssssssssssssnsns 6,859 9,752 10,183 10,027

NASA Headquarters is comprised of a complex of buildings in the District of Columbia and
Maryland. These are government-owned and leased buildings for which NASA must provide reimbursement to the
General Services Administration (GSA) in accordance with P.L. 92-313. The cost of temporary use of off-

sight facilities is also included in this category.
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Summary of Fund Reeirements

) 1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

e e e e e gy —————

(Thousands of Dollars)

1. Rental of Real Property.sssssssssssssssssnnss 5,690 8,293 8,097 8,074
2.  Maintenance and Related Services............. — 708 811 1,352 1,192
3. Custodial SIVAGES. ..o 461 — 648 __ 734 761

Total, Facilities Services................ 6,859 9,752 10,183 10,027

Explanation of Fund Requirements

1. Rental of Real Property..®""sssssssssssssssss  5@o0- 8293 8,097 8,074

Public Law 92-313 requires that agencies be charged for space and related services provided by the
General Services Administration at approximate commercial equivalent rates. These funds provide for the
cost of office space used by NASA Headquarters personnel. The decrease In the 1985 estimate is due to a
reduction in NASA Headquarters office space. 1986 reflects level rental rates as projected by GSA for a
slightly lower amount of space rented.

2. Maintenance and Related Savices............. 708 __.811 1,352 1,192

This estimate provides for facilities maintenance, repair and alterations such as partition changes,
auxilliary air conditioning systems for ADP equipment, telephone changes and general building maintenance.
The increase in 1985 from the budget estimate is driven by significant maintenance costs incurred by NASA
due to the advanced age of Headquarters facilities and the need to upgrade electrical and HvVaC systems to
facilitate increased utilization of ADP equipment. Some of these upgrade are one-time efforts accomplished
in 1985 which causes the decrease from the 1985 current estimate to the 1986 estimate.

3. Custodial SHVAES. ..o 461 648 734 761

These funds cover security guard services iIn the various Headquarters buildings. They also include
reimbursement to GSA for the installation and maintenance of security alarm systems and equipment in the
NASA Headquarters buildings. The 1985 current estimate reflects increased rates as projected by GSA and
additional security in order to furnish adequate protection for classified defense information,
government/personal property, and NASA employees. FY 1986 reflects GSA projected rates.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

B. TECHNICAL SERVICES....eceseecnsansasaannns ee. 16,242 16,428 16,177 17,887

Summary of Pund Requirements

1. Automated Data ProCesSiNpssssssssssssssssssss 12,972 12,818 12,420 13,642
a. E]JipTHTt ........... EEEEEE NN NN NN EEEEEEEEN 2,162 5,240 2,663 2,902

b- Operations-- A EEEEEEEEEEEEEEEEEEEEEEEENESR 10’810 7,578 9,757 10’740

2. Scientific and Technical In-formation.. «eueu.s 2,580 25865 —2,74L 3,188
a yay.. s 392 422 390 418

p. Education and Informatdon................ 2,188 2,443 2,357 2,770

3. Shop and Support SAIVIGES....eceeeccenoenn.. 690 745 1,010 1,057
Total, Technical SVAGS...oooccanne.. 167242 16428 16,177 17,887

Explanation of Pund Requirements

1_ Augmated_mmi-npllllllllllllllllllll I:Z SEZ:Z 332784:8- 1..2—,420 13,642

This estimate provides for the lease, purchase, maintenance, programming and operations services of
automatic data processing (ADP) equipment. The small decrease from the 1985 budget to the 1985 current
estimate reflects increasing contractor wage rates offset by the effects of one time expenditures in ADP

operations accomplished in 1984. The 1986 estimate provides for approximately the same level of services as

in 1985 plus some realignment of support contract funding and purchase of essential ADP equipment.

2. scientific and Technical Information.. =====+= —27380 2865 2,747 3,188

The activities contained in this subfunction are educational-informational programs and the NASA
Headquarters technical library. The education and information programs provide for the gathering and
dissemination of information about the Agency’s programs to the mass communications media, the general
public, and to the educational community at the elementary and secondary levels. Assistance to the mass
communications media includes the gathering and exposition of newsworthy material in support of their
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requests, and takes such forms as press kits, news releases, television and radio information tapes and
clips, and feature material. Research, development, and operational missions In aeronautics and space
provide substantive knowledge and serve as an educational stimulus to students and teachers. NASA responds
to expressed needs of students by developing curriculum supplements In space-related areas such as physics,
biology, chemistry, and math; assistance to over 1,000 teacher workshops and professional education
meetings; and participation in science fairs. This program also provides for equal employment opportunity
exhibits and films to demonstrate to high schools, colleges and the public the key roles that women and

minorities have in the United States space program.

The decrease In the 1985 current estimate from the 1985 budget estimate reflects 1984 experience.
The 1986 estimate reflects funding of essentially the same level of contractual services at anticipated

contractor wage rates.

— 1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

745 1,010 1,057

3. Shop and Support Sdces ... — 680

These funds provide for the continuation of studies on parts applications, NASA-wide safety,
reliability, quality assurance standards, graphic and photo processing services. The increase in 1985 over
the 1985 budget estimate is to provide for studies relating the improved management and organizational
techniques aimed at improving overall Agency productivity. The 1986 estimate provides a continuation of
essentially the same level of service provided in 1985 at anticipated rates.
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—— 19085 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

C- Management and O_E&IBL]'J:LD._S_. 54 EEEEEEEEEEEERR®N 10,18i 10,905 13,038 12,49L

Summary of Fund Requirements

1. Administrative Comnications............... 2,872 3,386 3,401 3,584
2. Brinfing and Reproduction sasssssssssssssssss 1,692 1,528 1,452 1,352
3. Tragortalian. oo oo 545 661 573 584
4. insteHeation~Common SAVIGES ... 5,075 —5-330- 7,612 6,977

Total, Management and Qperatias......... 10,184 10,905 13,038 12497

Explanation of Fund Requirements

1. Administrative Comnications............... 2,872 3,386 3,401 3,684

Included in this category are the costs of leased lines, long distance tolls, telephone exchange
services, and other communications. The 1985 and 1986 estimates reflect the expected rate structure changes
brought about in the wake of divestiture of AT&T.

2. ELi_nﬂ_ng_and_Rep‘:DdLlcﬂinllllllllllllllllll —1—’69-2— —1—,52'8- 1,452 1,352

Administrative printing includes funds for contractual printing and the related composition and
binding operations. This includes services performed by other agencies, chiefly the Government Printing
Office, or by commercial printing firms. All common processes of duplicating including photostating,
blueprinting, microfilming, and other reproductions are included. The decrease from the 1985 budget
estimate to the 1985 current estimate reflects a reduction in the level of printing activity. The 1986
estimate reflects significant effort aimed at reducing administrative costs at NASA Headquarters.
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. 1985 _ 1986
1984 Budget Current Budget

Actual Estimate Estimate  Estimate
(Thousands of Dollars)

3. Transportatlon BN NN NN NN NN NN NN EEEEEEEEEEE 545 661 573 584

——t ey o

Transportation services include rental of trucks, as well as the movement of supplies, materials,
equipment and related items. Also included is the cost of operating and maintaining the administrative
aircraft which is assigned to the Jet Propulsion Laboratory. The decrease from the 1985 budget estimate to
the 1985 current estimate reflects 1984 experience. The iIncrease in the 1986 estimate reflects anticipated
increases in costs.

4. Installation Common SAVIES...ooeccccoaenos 540758 5,336 7,612 6,977

B

This function provides for those services which support the Headquarters, such as: patent services,
maintenance and repair of office equipment and vehicles; minor Government services; contract histories;
trucking and labor services; medical services; contractor incentive awards; Equal Opportunity community
relations and fellowships; Administrator®s representation allowance; overseas administration support and
documentation; and adminstrative supplies, materials and equipment. The iIncrease in the 1985 current
estimate reflects a change in the civil service contractor mix in support services. The decrease in 1986 IS
a result of the president's Management Improvement Initiative.
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HEADQUARTERS

SUMMARY STAFFING

ORGANIZATI

AND STAFFING
NASA HEADQUARTERS

ADMINISTRATOR

FV 85 FV 86
EXCEPTED 8 SES 228 228
GMIGS 18 1 1 FY 85 Ev 86
GMIGS 17 1 1
GM/GS 15 301 301 EXCEPTEDISES 12 12
GMIGS 14 210 210 gm:gg }3 - -
M/GS - -
%:G()ETECE)F;F?D fa 58; 553 ALL OTHER GM/GS 13 13
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FY 85 FY 86 FY 85 FY 86 FY 85 FY 86 | STAFF ADVISORY !
EXCEPTED 8 SES 3 3 EXCEPTED & SES 5 5 EXCEPTED & SES - - ! AEROSPACE
GMIGS 15 — - GMIGS 15 14 14 GMfGS 15 1 1 ( !
GMIGS 14 — — GMIGS 14 5 5 GMIGS 14 | b ! SAFETY ADVISORY PANEL:
CVLA}gETEIg;%RGDMIGS 1 1 ALL OTHER GMIGS 9 9 ALLOTHERGMIGS 1 1 ! PUBLIC AFFAIRS !
WAGEBOARD - - WAGEBOARD - ! INTERNATIONAL AFFAIRS |
1
TOTAL PERM 4 4 TOTAL PERM 33 33 TOTAL PERM 3 3
| | l I
COMPTROLLER GENERAL COUNSEL COMMERCIAL PROGRAMS EXTERNAL RELATIONS
FV 85 FY 86 FY 85 FV 86 FV 85 FV 86 FY 85 FV 86
EXCEPTED 8 SES 8 8 EXCEPTED 8 SES 7 7 EXCEPTED & SES 10 10 EXCEPTED 6 SES 23 23
GM/GS 15 14 14 GMIGS 15 13 13 GM/GS 15 6 6 GM/GS 15 19 19
GMfGS 14 20 20 GMIGS 14 2 2 GMIGS 14 6 6 GM/GS 14 24 24
ALL OTHER GM/GS 69 69 ALLOTHERGMIGS 15 15 ALLOTHERGMIGS 17 17 ALL OTHER GMIGS 42 42
WAGEBOARD - - WAGEBOARD - - WAGEBOARD - - WAGEBOARD - -
TOTALPERM 111 111 TOTAL PERM 37 37 TOTAL PERM 39 39 TOTALPERM 108 108
MANAGEMENT EQUAL OPPORTUNITY PROCUREMENT LEGISLATIVE AFFAIRS
FV 85 FV 86 FV 85 FY 86 FY 85 FY 86 FY 85 FY 86
EXCEPTED & SES 19 19 EXCEPTED & SES a 4 EXCEPTEDLSES 12 12 EXCEPTED 8 SES 3 3
GMfGS 18 1 1 GMIGS 15 2 2 GM/GS 15 15 15 GMIGS 15 5 5
GMIGS 17 1 1 GMIGS 14 3 3 GMfGS 14 19 19 GMIGS 14 2 2
GMIGS 15 41 41 ALLOTHERGMIGS 13 13 ALL OTHER GMIGS ~ 34 34 ALLOTHERGMIGS 15 15
GMIGS 14 47 47 WAGEBOARD - - WAGEBOARD - - WAGE BOARD 1 1
ALL OTHER GMIGS ~ 168 134
WAGE BOARD 6 6 TOTAL PERM 22 22 TOTAL PERM 80 80 26 26
TOTAL PERM 283 249
SPACE SCIENCE AERONAUTICS AND SPACE FLIGHT SPACE TRACKING | SPACE STATION
AND APPLICATIONS SPACE TECHNOLOGY AND DATA SYSTEMS 1
FY 85 FV 86 FY 85 FV 86 FY 85 FY 86 FY 85 FY 86 ] FY 85 FY 86
EXCEPTED 8 SES 27 27 EXCEPTED 8 SES 32 32 EXCEPTED & SES 13 13 EXCEPTED 8 SES 13 13
GM/GS 15 GMIGS 15 35 35 GMIGS 15 52 52 GM/GS 15 15 15 GMIGS 15 8 8
GMfGS 14 GMIGS 14 8 8 GMIGS 14 22 22 GMIGS 14 14 14 GMIGS 14 14 14
ALL OTHER GMIGS ALLOTHERGMIGS 37 37 ALL OTHER GM/GS 50 50 ALLOTHERGMIGS 10 10 ALLOTHERGMIGS 37 37
WAGE BOARD WAGEBOARD - - WAGEBOARD - - WAGEBOARD - - WAGEBOARD -
TOTALPERM 175 175 TOTAL PERM 107 107 TOTAL PERM 156 156 TOTAL PERM 52 52 |rou|. PERM 72 72
L
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1986 ESTIMATES

NASA OFFICE OF INSPECTOR GENERAL

DESCRIPTION

The NASA Office of Inspector General (01G) is located at 400 Maryland Avenue, SW, Washington, D.C.. o] [¢}
Field locations include offices at ames Research Center, California; Goddard Space Flight Center, Maryland;
Jet Propulsion Laboratory, California; Johnson Space Center, Texas; Kennedy Space Center, Florida; Langley
Research Center, Virginia; Lewis Research Center, Ohio. and Marshall Space Flight Center, Alabama.

QFFICE OF INSPECTOR GENERAL ROLES AND MISSIONS

The NASA OIG was created in 1978 by an Act of Congress (P.L. 95-452) as an independent and objective unit
within the Agency. The purposes and mission of the OIG are to:

—-—Conduct and supervise audits and investigations relating to NASA"s programs and
operations;

——Promote economy, effFiciency, and effectiveness in the administration of these programs and
operations;

-—Prevent and detect fraud and abuse iIn these programs and operations; and

-—Keep the NASA Administrator and the Congress fully and currently informed about NASA programs,
deficiencies relating to the administration of such programs, and the necessity for and progress

of corrective actions.
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III.

Personnel and Related Gst

Tad

Operation of Irstallatin

A Facilities SSves..............

B. Technical Saves.

C. Management and Qerabios...

Total,

fund reguireat.

SUMMARY OF RESOURCES REQUIREMENTS

Funding Plan by Function

4,408
209
117
(---)
(47)

(70)

4,734

1983 n
-Budget = Current
Estimate Estimate

1986
Budget
Estimate

(Thousands of Dollars)

4,752

244

322

5,115

244

519

5,022

252

329
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
Permanent full-time vokeas

.................... 90 98 97 97
Other than fullHe................. 1o 9 1o 1o
Total vakers . 100 107 hNawA 107
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RESOURCES REQUIREMENTS BY FUNCTION

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Summary of Fund Requirements

Compensation and Benefits

1. Compensation

a. Full-time pamarent.. ... 3,692 3,637 4,008 3,920
b. Other than full-time permerent........... 153 220 199 194
c. Overtime and other compensation.......... 4 4 —4 —5
Subtotal, Copasation................. 3,849 3,861 4,211 4,119
2 Brefits.... oo 450, 474 427 433-
Subtotal, Compensation & Berefits...... 4,299 4,335 4,698 4,602

Supporting Costs

1. Transfer of psorel ... 73 375 375 375
2. Personnel taWQ ..o —36- 42 42 45
Subtotal, Supporting Gets............ 00 4dtn 4z 420

Total, Personnel and Related Qsts.......... 4,408 4,752 5,115 5,022
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Explanation of Fund Requirements

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
A. Compensation and BenefitSeeecesscccscscccssescnnse 4:299 4335 4[698 4,602
1. Compensation-..............-................ 3,849 3,861 4,211 4,119
a. Full-time pamarait..ooooooooo.. 3,692 3,637 4,008 3,920

Basis of Cost for Permanent Positions

In 1986 the cost of permanent workyears will be $3,920,000. The decrease from 1985 results from the
following:

Cost of full-time permanent WOrkyearsS EN 1985.ccecccccssssssssscscccccnsocscssaassans

4,008
COST INCreaseS N 1986.ccecsscssccssssccssssssssssosssssscsssnssosssssososss 158
Within-grade and career alAtES.  cccceeooooooocccccccccccaaas 104
Full year cost of 1985 atiOB.ccccooeoccccccnnn. 54
Part year cost of 1986 aiOB.cceecccccmmacaaannn. 50
Full year cost of 1985 pay I ccccoccoceomccmcecccccanee- 41
Alteration in the method of calculating salaries mid.......... 13
COST DECreaseS N 1986 .. ccceesseccscsoassssesssscccnsoosssssssscassnssssnss -246
Turnover savings and abolished posIGas..ccocomaoaaoaoooo. -56
Full year cost of 1985 actidB.cccceecoccaaeccan... -27
Part year cost of 1986 aiOB.cccceccccccaaanan-. -29
Proposed governmentwide salary redotion. ... -190
Cost of full-time permanent WOrkyears BN 1986 ..ccevesssessocssosocsssscsncsesscnsasnce 3,920
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1985 1986

1984 " Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

b. Other than full-time permanent

(1) ast 153 220 199 194

(2) [0 (37 SN 10 9 10 10

The distribution of 1986 workyears is as Tollows:

Distribution of Other Than Full-Time Permanent Workyears

Program qukxegrs
Summer employment O aB. oo e e mceaees 1
Other twmay.... —_C

1o = -l

The 1986 estimate is essentially level with 1985 except for the effects of the proposed 1986
pay reduction.

c. Overtime and other compensation........... 4 4 4 5
2. Brets. oo 450- 4Z4 48+ 483
The following are the amounts of contribution by category:

Civil Service Retirement Rud..........._... 269 276 294 288
Employee life imuwae..............._. 10 11 11 11
Employee health iswae... ... 85 100 90 91
Workmen®s s - oo ceo e 31 36 33 33
FICA.- A I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERNGETSR 10 11 17 18
122 ¢ (. 38 40 42 42
Other baefts. ..o 7 -0~ ~0- -0-

e "= 450 474 487 483



The decrease in the 1986 estimate from the 1985 current estimate is primarily due to retirement fund
contributions linked to the proposed 1986 pay reduction.

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

B. Supporting COStSsscescscsescstssscssssecscccsoanse 109 417 417 420
1. Transfer of parsovel..............._. 73 375 375 375

The costs associated with transfer of personnel include movement of household goods, subsistence
and temporary expenses, real estate and miscellaneous moving expenses related to change of duty station.
The 1986 estimate reflects essentially the same number of relocations as in FY 1985.

2. Personnel trainirg- oo occocoeeeoeoeo... 36 42 42 45

The maintenance and expansion of skills is essential in carrying out the Inspector General®s
Mission. Part of the training consists of courses offered by other Government agencies, usually for a
fee. The remainder of the training is provided through nongovernment sources. The costs are for tuition,
fees and related costs for training at colleges, universities, technical institutions, and for the cost of
seminars and workshops. The 1986 estimate provides for the same level of training as FY 1985 at anticipated
cost levels.




1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)

II. 209 244 244 _252

Summary of Fund Requirements

Management and Operations Tradl................ ~209 244 ..244 222
Total, Tl e 209 244 —244. 222

Explanation of Fund Requirements

Management and Operations Trgyel................ 209 244 244 252

Travel funding is required to carry out audits, investigation and management duties. The FY 1986 costs
represent the same level of travel as in FY 1985.




1985 1986

1984 "Budget = Current Budget
Aqtqﬁ} Estimate Estimate Estimate
""" {Thousands of Dollars) -
III. OPERATION OF INSTALLATION.._ccccecnve_cesccncee 117 322 519 329
Summary of Fund Requirements
Techni<wl SPrViCPSecscsessccscsssscscssons 7 48 250 50
Maopgempnt oo Operptions, 70 274 269 279
Totpl Ogpration of Iostpliostion. 117 322 519 32

Explanation of Fund Requirements

Operation of Installation provides a broad rwmoge of sprvice=, supplies, and equipment in support of the
Inspector General's activities.

The decrease from the 1983 current estimate to the 1986 estimate is due to » one time purchase of ADP

software for automat on of th? Inspector General's Audit Operations which is also reflected in the increase
from the 1985 budget estim te to the 1985 current estimate.
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1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)
B. Iechnical Saiees. ... 4L 4z 220 20
Summary of Fund Requirements
1. Automated Data ProcessSinNgescseesscscssonsesas <AL 48 250 =0
(€35 = 10 3 S 47 48 250 50
Total, Technical Servicss. o ccoeeeeeoo. -+ 48 250 =L
Explanation of Fund Requirements

1. Automated Data Processingesessssssssoossssses 4L a2 250 50

This estimate provides for the lease, purchase, maintenance, programming and operations services of
automated data processing (ADP) equipment. The decrease from the 1985 budget to the 1986 estimate reflects

one time expenditures in ADP operations in 1985.

C. Management and Operatlons., v s vssssrrsssa, 20 274 269

maiin.

Summary of Fund Regquirements

1. Administrative Comnicatios. . ..-ccacceann-- 20 21 21
2. grint}ﬁgmapgmgggroqQ?F%?p.................... 2 2 2
3. Installation Common Serviges.............. 48 251 246

Total, Management and OperationsS.. ssssssss -7, 274 269

Explanation of Fund Requirements

1. Administrative Comnications .. ....... —26 221 21

21

Included in this category are the costs of local telephone services for the Inspector General’s

office at NASA Headquarters.
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145 1986
1984 Budget urreot Budget
Actupl Estimate Estimate Estimate
(Thousands of Dollars)

2 Printing and ReproductiONeecceeccescscscscs 2 2 2 2

Costs of grinting onQ® regrofuctioo sprwices usp® by the Office of Inpnectox Geneprpl ot NASA
XepQquarters ore inclwie®

3 Installation Common SeYViCeSeesseossoscsces 48 251 246 256

The Inspector Generpl's Qirect usp of adminstrative supplies moteripls on® squipmepnt is cowerp® in
this smubcategory.
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OKGANIZATION AMD STAFFING
INSPECTOR GENERAL SUMMARY Dffice of Inspector General
FY 85 FY 86
EXCEPTED & SES 6 6
GMIGS-15 10 10
GMIGS-14 14 14 INSPECTOR GENERAL
ALL OTHER GMIGS 72 72 DEPUTY INSPECTOR GENERAL
TOTAL 102 102 FY 85 FY 86
EXCEPTED & SES 2 2
GM/GS-15 1 1
GMIGS-14 0 0
ALL OTHER GMIGS 1 1
TOTAL 4 4

ASSISTANT INSPECTOR GENERAL ASSISTANT INSPECTOR GENERAL ASSISTANT INSPECTOR GENERAL ASSISTANT INSPECTOR GENERAL
FOR AUDITING FOR INVESTIGATIONS FOR MANAGEMENT SERVICES FOR TECHNICAL SERVICES
FY 85 FY 86 FY 85 FY 86
EXCEPTED & SES 1 1 EXCEPTED & SES 1 1 EXCEPTED & SES 1 1 EXCEPTED & SES 1 1
GMIGS-15 1 1 GM/GS-15 1 1 GMIGS-15 1 1 GMIGS-15 2 2
GMIGS-14 2 2 GMIGS-14 0 0 GMIGS-14 2 2 GMIGS-14 2 2
ALL OTHER GMIGS I 1 ALL OTHER GMIGS 1 1 ALL OTHER GMIGS 4 4 ALL OTHER GMIGS 6 6
TOTAL 5 5 TOTAL 3 3 TOTAL 8 8 TOTAL 11 11
CENTER OIG OFFICES
FY 85 FY 86
EXCEPTED & SES 0 0
GMIGS-15 4 5
GMIGS-14 9 8
ALL OTHER GMIGS 58 58
RPII 10-12
TOTAL 71 71
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1986

JET PROPULSION LABORATORY

DESCRIPTION

The Jet Propulsion Laboratory (JPL) is located in Pasadena, California, approximately 20 miles north of
downtown Los Angelles with subsidiary facilities located at Goldstone, California (tracking and data
acquisition), Edwards Air Force Base, California (propellant formulation and testing), and Table Mountain,
California, (openair testing and astronomy).

At Pasadena, the Laboratory occupies 176 acres of land of which 156 acres are owned by NASA and 20 acres
are leased. At Goldstone, facilities are located on land occupied under permit from the Army. At Edwards
Air Force Base, facilities are located on land occupied under permit from the Air Force. The facilities at
Table Mountain are located on land occupied under permit from the Forest Service of the Department of
Agriculture. The capital investment of the Jet Propulsion Laboratory, including the Deep Space Network,
fixed assets in progress, and contractor-held facilities, as of September 30, 1984, was $520,061,000.

The Jet Propulsion Laboratory is a Government-owned installation that is staffed and managed by the
California Institute of Technology. Contract NAS7-918 between NASA and Caltech governs research,
development, and related activities at the Laboratory with facilities being provided under a separate
Ffacilities contract NAS7-270(F). The cost of operating JPL for NASA activities is borne by the Research and
Development and Space Flight, Control and Data Communications appropriations, except for the lease or
purchase of administrative aircraft and the purchase of passenger motor vehicles, which are funded from the
Research and Program Management appropriation and are included in the NASA Headquarters budget.

Accordingly, the Research and Program Management costs presented in this special analysis for JPL are for
purposes of comparison only and are not a part of the NASA Research and Program Management budget.
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ROLES AND MISSIONS

The Jet Propulsion Laboratory is primarily responsibile for the conduct of NASA automated missions
concerned with scientific exploration of the solar system and deep space; spacecraft tracking and data
acquisition, research and analysis required by deep space flight: and for the development of advanced
spacecraft technologies including propulsion, guidance and control systems, electronics, and others. The
Laboratory is also assigned responsibility for selected automated Earth-orbital projects and the development
of earth remote sensing instruments, research s analysis associated with the development and application of
remote sensing technology. Implicit in these assignments is a broad range of engineering, scientific, and
management functions devoted to:

L The conduct of complete spaceflight projects, including overall project management and all phases
of project activity beginning with mission design and following with spacecraft design,
development, testing, flight operations, and data analysis.

2. The development and operation of the Deep Space Network which provides tracking and data
acquisition services for all NASA projects involving missions beyond near-Earth orbits.

3 Continuing programs of scientific investigation, and research and analysis.

In more specific terms, the principal Laboratory activities in support of NASA can be categorized as
follows:

Planetaryv Exploration - Since the beginning of the Nations"s space activities, JPL has devoted a major
part of its efforts to exploration of the planets, their satellites, and the interplanetary medium. The
Laboratory has had project management responsibility for all of the Mariner missions, including design,
fabrication, assembly and testing of the spacecraft. For two decades, beginning with the Mariner 2 flight
to Venus in 1962, these missions have provided an enormous scientific return. The two most recently
completed missions in the Mariner series are those of Mariner-9, which returned scientific data for nearly a
year from a Martian orbit, and Mariner-10, which gathered data in a close flyby of Venus followed by three
separate encounters with Mercury.

The Jet Propulsion Laboratory was a major participant in the Viking project, carrying out, among other

assignments, the development of the two orbiters which reached Mars during the summer oF 1976. The Viking
mission operations were repeatedly extended as the spacecraft far out-lived their design lifetimes. In 1983
operations were completed when Viking Lander 1 ceased functioning after several years of transmitting
important scientific information from the surface of Mars.

In the continuing series of planetary missions, JPL has management responsibility for the Voyager
mission. Two Voyager spacecraft were launched in 1977 and made close flybys of Jupiter and its major
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satellites in 1979. In 1980 and 1981 the Voyager spacecraft encountered Saturn. The Voyager planetary
encounters obtained exceptionally unique scientific data. Voyager 2 is now enroute to Uranus for a flyby in
1986 after which it will continue on to Neptune with an arrival at the planet in 1989. Meanwhile, Voyager 1
continues to collect and transmit data on the interplanetary space environment as it proceeds out of the
solar system.

The Laboratory also has project management responsibility for the Galileo mission, which is planned to
orbit Jupiter and send an instrumented probe into the planet®s atmosphere. The probe will make direct
measurements of the physical and chemical properties of the Jovian atmosphere. During its in-orbit lifetime
of 22 months, the orbiter will observe Jupiter and its system of satellites at close range. An option is
being retained to provide an encounter with the asteroid amphritrite enroute to Jupiter. JPL is the
management center for the total project (orbiter®and probe) and is developing the orbiter in-house. The
Ames Research Center is responsible for the probe development. The mission is scheduled for launch in 1986

The Ulysses Project (formerly named International Solar Polar Mission) is a cooperative effort between
NASA and the European Space Agency (Esa) to study the Sun at high solar latitudes. JPL is managing United
States principal investigator instrument development, to fly on the ESA spacecraft plus the data analysis.
In addition, JPL is providing mission support to ESA. ESA is developing the spacecraft and a set of its own
instruments.

The Venus Radar Mapper (VRM) mission, initiated in FY 1984, will obtain high resolution global radar
imagery and altimetric and gravity data. The objectives are to address fundamental questions regarding the
origin and evolution of the planet. The primary data gathering period will extend over one Venusian year
equal to 243 Earth days. JPL is managing the project, including responsibility for mission design and
operations, and has contracted with industry for the development of the spacecraft and synthetic aperature
radar. The mission will be launched in 1988

Development of the Mars Observer (formerly named Mars Geoscience/Climatology Orbiter) will be initiated in
FY 1985 leading to a launch in 1990. The mission will undertake global studies of the composition and
physical state of Martian materials, study their major surface forming processes and their time scales, and
explore the structure and circulation aspects of the atmosphere. The Jet Propulsion Laboratory is the
management center with responsibility for scientific payload, and will contract with industry for
development of the spacecraft bus.

Physics and Astronomy - Consistent with its role as a center for Earth-orbital spacecraft development, JPL
managed the Infrared Astronomical Satellite (IRAS) project. IRAS was launched in 1983. This was a
cooperative mission with the Netherlands and the United Kingdom. The spacecraft portion of the satellite
was designed and built in the Netherlands; JPL was responsible for the infrared telescope development and
system testing activities and data analysis. Flight operations were completed in November 1983. IRAS has
been a highly successful scientific undertaking and the analysis of the enormous quantity of data obtained
will continue for many years.
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In the Space Applications program JPL is a principal Center for work in oceanographic applications of
space technnology, as well as microgravity experimentation. The Laboratory also conducts significant
activities In upper atmospheric research; in development and implementation of remote sensing techniques for
Earth resources observations; and in geodynamics and plate tectonics research. Flight experiments for
microgravity research in glasses and fluid dynamics will also be developed.

JPL 1s also managing an.atmospheric science satellite, the Solar Mesosphere Explorer, which was launched
on October 6, 1981, Into a Sun-synchronous polar orbit. The spacecraft module was developed under a JPL
contract with private industry, and five science instruments were developed by the Laboratory for
Atmospheric and Space Physics at the University of Colorado.

The Jet Propulsion Laboratory is responsible for the design, development, maintenance, and operation of
NASA"s world-wide Deep Space Network (Dst) and a Mission Control and Computing Center. The DSN tracking
stations are located in California, Spain, and Australia, and support projects involving flights beyond
near-Earth orbit. The Mission Control and Computing Center, located at JPL, is the location of actual
day-to-day operations of deep-space missions such as Voyager. JPL is also implementing the Network
Consolidation program which will co-locate the residual Space Tracking and Data Network (STDN) near-Earth
tracking stations with the three DSN stations. These consolidated facilities will be managed by JPL and
will provide a more efficient, technically advanced and cost effective means of operations by the mid
1980's.

Research and Rnalysis area - JPL maintains an effective program of advanced technical development to provide
sound technologies for present and prospective project assignments and to further the general capabilities
of NASA. Areas of involvement include spacecraft advanced developmemt, autonomous systems, space power and
propulsion systems, electronics, information systems, and basic research in such fields as fluid physics,
polymer materials and applied mathematics. The Laboratory participates in scientific experiments on both
JPL-managed and non-JPL-managed flight projects. This participation includes, not only the performance of
scientific Investigations, but also a significant commitment to the development of scientific instruments
for use in space missions. Ground-based research programs are carried out in the planetary sciences,
physics and astronomy, Earth and ocean physics and microgravity. These activities involve broad
collaboration with the scientific and academic communities and with staff members from other NASA field

installations.
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Simulated Research and Program Management Budget

Funding Plan by Function

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate
(Thousands of Dollars)
I. Personnel and Related GHtS.ocooomooooeeoo.. 168,764 182,472 181,327 182,683
1. Tl 7,378 6,779 7,991 8,016
111, Operation of Irstallation.................... 46,019 40,544 49,795 54,485
A Facilities SAIVIGS..cociciiciococeeees (24,975) (23,128) (26,663) (29,604)
B. Technical SsviGs...ooooo.... (6,622) (6,084) (7,040) (7,503)
¢,v Management and Qeeratios. ... (11,332) (16,092) (17,378)
Total, fund requireratts.............. 229,795 239,11 245,18

AAAAAAAAAAAAAA - Lacsmistacaiatmg. LaLalsiaisieleiae.

I. PERSONNEL AND RELATED COSTSceccacccccccsccces 168,764 182,472 181,327 182,683

The decrease from the 1985 budget estimate to the 1985 current estimate is due to a reassessment of
reimbursable activity based on actual experience and provides for the October 1, 1985 pay raise and
increases In associated employee benefits. The increase from the 1985 current estimate to the 1986 estimate

is due to the projected increase In workforce and anticipated higher costs of personnel benefits, such as
health insurance and retirement costs and social security contributions.

IIQ havel.....-.-......-.-o-ncoo-......o..o.o.- 7‘378 6,779 7,991 8,016

The increase from the 1985 budget to the 1985 current estimate reflects the increased travel costs
experienced In 1984 and an increase iIn personnel.
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1985 1986

1984 ‘Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dol lars)

ITII. OPERATION OF INSTALLATION:ccccsoccccscconsocccae 46,019 40,544 49,795 54,485
A Facilities SIVIGS. oo eeeeeeeeeeee 24,975 23,128 26,663 29,604

The increase from the 1985 budget estimate to the 1985 current estimate primarily results from
unanticipated increases in lease costs of buildings and the filling of backlogged equipment requirements.
The iIncrease from the 1985 current estimate to the 1986 estimate is due to interest payments to Caltech
related to the engineering support facility being constructed at JPL and anticipated inflationary Increases.

B. Technical SSVICS. oo eeeeeee e 6,622 6,084 7,040 7,503

The increase from the 1985 budget estimate to the current estimate reflects the level of
engineering services, quality assurance and technical services required to support the expanded operations
associated with iIncreased activity at the Lab. The increase from 1985 to 1986 is primarily attributable to
anticipated increases in the costs of services.

Cc. Management and OperatiONS.sssssssssssssss 14,422 11,332 16,092 17,378

The increase from the 1985 budget estimate to the 1985 current estimate reflects the 1984
experience and increased supplies and materials and equipment related to growth in Lab. activity. The
increase from 1985 to 1986 is primarily attributable to anticipated cost increases resulting from telephone

service divestiture.
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DICTRIDUTION DF IERMANENT WORKYEARS BY ERUGRAM

_RESEAR»CAHAAVI\_IiperEVEVIV.OPMENT. ® 9 9000000 0PSSO LOCOEBLIOGOBLOOIOGOESOOPTS

Space Transportation Capability Development. ssss=ss

Physics and atigoy..............

Life sees

Commercial Programs

'TeChnOIOgy Utilization EEEEEEEEEEEEEEEEEEEEEEEEEN

Aeronautics and.Space. . Technologyesesesoscossssosse

Joe

Tracking and Data Advanced SysStemSeeceesccesscecsss

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS:eseees

Shuttle Production and Operation Capability.......

Space and Ground Network Communication and Data

Sdas

4

Subtotal, direct vakers.

DIRECT SUPPORT:ccsccccsvvsccovsssoscssssscsssssasnses

CENTER MANAGEMENT AND OPERATIONS:ecescoscocccsscsccsas

Total, permanent workyearSeeeececsceoscessnsssne

1984
Actual

1985 1986

Budget- Current Budget
Estimate Estimate Estimate
1287 1,046 1232
=y 24 28
A= — 1,341 — —_—
101 148 © 135

21 19 17
832 824 735
372 350 344

3 4 4
ol +05. i390

3 0 0

158 195 189
Sm a2 Sm
4232, 421 408

6 8 7

427 413 401

2,020 2,067 1,940
438 Lol 4l
99? 1(07§ 1£00§
3,457 3,616 3,390
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NATIONAL AERONAUTICS anD SPACE ADMINISTRATION
FISCAL YEAR 1986 ESTIMATES

SUMMARY OF AERONAUTICAL RESEARCH AND TECHNOLOGY

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY

1985 1986
1984 Budget Current Budget
Actual Estimate Estimate Estimate

(Thousands of Dollars)

Research and developrent.............. 315,300 342,400 342,400 354,000
Construction of facilities............ 24,000 30,300 25,300 13,100
Research and program menegement....... 257,700 314,400 265,600 255,000

(e - [ 597,000 687;100 633,300 622,100

Number of direct workyears associated with
aeronautical research and technology. . 3,745 3,762 3,621 3,561

The objective of the aeronautical research and technology program is to conduct an effective and
productive program that contributes materially to the preeminence of U.S. civil and military aviation
by: (1) conducting appropriate levels of disciplinary and systems research at the leading edge of
technology in those areas critical to the continued superiority of US. aircraft; (2)maintaining the
research centers in positions of excellence in facilities and technical staff; (3) assuring timely
transfer of research results to the U.s. aeronautical industry; (4) assuring appropriate involvement
of universities and industry; and (5) providing aeronautical development support to other government
agencies and US. 1industry. Conducted well in advance of and independent of specific applications,
the aeronautical research and technology program includes both fundamental research in the
aeronautical disciplines and systems research directed at interaction among disciplines, components,
and subsystems applicable to general classes of advanced military and civil aircraft. The program
involves participation by aeronautical manufacturers from the industrial base essential to both
military and civil aviation to ensure that the technology is compatible with practical design

considerations and can be successfully transferred into application.
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The 1986 estimate reflects the need to continue efforts both iIn the basic aeronautical disciplines
and in areas of systems research; maintain specialized facilities essential to aeronautical research;
and undertake systems technology efforts of high potential payoff to the nation.

The research and technology base program includes disciplinary research which is applicable to all
classes of aircraft (such as general aviation, transports, rotorcraft and hypersonic and other high-
performance aircraft), as well as the disciplinary research which is unique to any of these classes of
aircraft. The systems technology programs are more focused in applications and/or have the
characteristics of specific projects (such as advanced turboprop systems and obligque Wwing
technology). Funding for the operation of wind tunnels, propulsion facilities, simulators, and flight
research operations is covered in the most appropriate discipinary elements of the research and
technology base. A summary of some of the major thrusts for both the research and technology base and
systems technology programs follows.

Fluid and thermal physics research will increase emphasis on computational Ffluid mechanics for
internal turbomachinery Tflows and will initially focus on scaling and modeling three-dimensional
end-wall boundary Hlayers. In applied aerodynamics, research on drag reduction techniques, such as
laminar flow control, large eddy break-up devices and riblets which hold the potential for
significantly reducing drag, will be carried through larger scale wind tunnel tests and flight
evaluation.

Areas of emphasis in materials and structures will include advanced powder metallurgy aluminum
alloys and damage-tolerant polymeric composites. Increased emphasis will be directed to computational
structural mechanics to enable improved analysis of complex aircraft structures. Systems technology
efforts in ceramics and turbine engine hot section technology will continue toward achievement of
higher engine operating temperatures for significant increases in durability and efficiency.

In the controls and guidance and human factors areas, research emphasis will continue on flying
qualities for highly controls-augmented aircraft, working closely with the Federal Aviation
Administration (FAA) in integration of airborne capabilities that will support the national airspace
modernization, validation methodology for fault-tolerant systems and human factors of advanced crew
station automation.

In information sciences, the major emphasis will be on research and evaluation of parallel
architecture machines for computational Tfluid dynamics and computational structural mechanics
applications through cooperative efforts with the evaluation of an experimental high-speed network to
provide remote user access.
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Rotorcraft systems technology efforts will include the detailed design and fabrication of an x-wing
rotor system in preparation for flight testing on the rotor systems research aircraft.

Areas of continued emphasis in high-performance aircraft research will include high angle-of-attack
flight, vertical thrust and short takeoff/vertical landing, supersonic cruise/maneuverable aircraft,
integrated propulsion/flight control, mission adaptive wing and forward swept wing. The oblique wing
research aircraft program with the Navy will continue with the redesign and modification of wnasa's F-8
aircraft. Flight test is planned to begin in 1988. Continuing research efforts will address
hypersonic propulsion, structures and configuration aerodynamics and integration. Additional emphasis
in this area will address the technology for an air turboramjet propulsion system for Tfuture

hypersonic aircraft.

In the advanced turboprop program, the large-scale single-rotation propellers will be integrated
into a flight-weight propulsion system for static propeller tests and low-speed wind tunnel
integration tests in 1986 leading to a full-scale flight test in 1987 in order to make this technology
available for next-generation commercial transport/cargo aircraft. The large-scale proof-of-concept
testing of the unducted fan will also be completed. The general aviation/commuter engine technology
program will concentrate on multifueled rotary engines. The propulsion and power research and
technology program has been restructured to focus on technologies for integrated systems and specific

vehicle applications.

In the numerical aerodynamic simulation program, the processing system network development will lead
to completion of the initial operating configuration iIn 1986. The acquisition of the second
high-speed processor for the extended operating configuration will be initiated for delivery in 1987.

The construction of facilities program for 1986, in support of aeronautical research and technology,
includes modifications to the Langley Research Center 16-foot transonic tunnel for airframe/propulsion
integration research and funding to enable completion of the numerical aerodynamic simulation (NAS)
facility, as proposed in 1985, including a secure data processing area.

The research and program management funding in 1986 provides for the salaries and travel of 3,561

direct civil service workyears, for the utilities necessary to conduct wind tunnel operations, and for
other general operation of installation costs necessary to conduct the NASA aeronautics program.
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Program Budget Line Item

ESTIMATED FY 1986 OBLIGATIONS FOR

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESEARCH AND DEVELOPMENT

EQUIPMENT TO BE PLACED AT

NASA

Research and Development

Space Transportation Capability Development « « = = = = = = &
Space Station
Physics and Astronomy
Planetary Exploration

Life Sciences

Space Applications

Technology Utilization

Aeronautical Research and Technology s« = s« = = s = = s & &

Space Research and Technology « s« s« = = = = s = = s s » &

Tracking and Data Acquisition (R&D) s =« = = s = = s = = &=

Space Flight,

Control and Data Communications « =« = = = = = = &«

Shuttle Production and Capability Development

Space Transportation Operations « « s« = s s = = = s = » &

Expendable Launch Vehicles

Space and Ground Networks,

GRAND TOTAL .

Communication and Data Systems

INSTALLATIONS
1986
(Thousands of Dollars)

. 110,197
. (45,726)
. (10,900)
. (5,320)
. (1,111)
. e (0)
CE {6,302)
. (0)
. (38,351)
. (2,487)
. (0)
. 91,323
. (59,645)
. (15,437)
. (441)
. (15,800)

e o o 201,520
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

IN EY 1986 BUDGET

PROGRAMMATIC PURPOSE

FY 1986
OBLIGATIONS
(S IN THOUS.)

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Johnson Space Center,
Location 7201-AA;
86-010060

Johnson Space Center,
Location 7201-AA,
86-010445

Johnson Space Center,
Location 7201-Aa,
86-010460

Johnson Space Center,
Location 7201-aA,
86-010465

Johnson Space Center,
Location 7201-AA,
86-010495

Johnson Space Center,
Location 7201-AE,
86-010495

Johnson Space Center,
Location 72222-XX,
86-010075

Category III workstation

Disk Systems

Permanent File Systern

Central Computer
Facility Augmentation

Non-Secure 1100 Systems

Information System
Computer

VAX Array

Supports data system

and flight operations.

Supports data system

and flight operations.

Supports data system

and flight operations.

Supports data system

and flight operations.

Supports data system

and flight operations.

Supports data system

and flight operations.

Supports research and
test operations.

1,289

721

900

1,221

2,008

1,920

512
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

IN EY 1986 BUDGET

PROGRAMMATIC PURPOSE (

FY 1986
OBLIGATIONS
$ IN THOUS. )

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Space Transportation
Capability Development

Johnson Space Center,
Location 7234-XX,
86-010235

Johnson Space Center,
Location 7256-XX,
86-010405

Johnson Space Center,
White Sands Test
Facility , Location
7258-AN, 86-010115

Johnson Space Center,
Location 7265-XX,
86-010120

Kennedy Space Center,
Location 7603-P7,
86-005080

Kennedy Space Center,
Pad A, Pad B, and XY
Bldg., 76-86-02

Marshall Space Flight
Center, Location
6201-01, 86-003935

Crew System Laboratory
Direct Access Storage
Disk Replacement

Engineering Systems
Laboratory Computer

Program Support
Computer System

Engineering Directorate
11/750 VAX

Interactive Graph
System

Remote Payload Data
Circuit Switchers

Engineering and Data
Systems Class VI
Computer

Supports research and
test operations.

Supports research and
test operations.

Supports operations
support.

Supports research and
test operations.

Supports launch systems
operations.

Provides rapid switching
capability and better
control of payload
circuits.

Supports research and
test operations.

950

962

500

25

200

831

9,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
IN FY 1986 BUDGET

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUVBER

EQUIPMENT DESCRIPTION

PROGRAMMATIC PURPOSE

FY 1986
OBLIGATIONS
($ IN THOUS. )

Space Station

Space Station

Space Station

Space Station

Johnson Space Center,
Location 72001-2A4,
86-101390

Johnson Space Center,
Location 7283-NN,
86-010145

Marshall Space Flight
Center, Location
6201-39, 86-004205

Marshall Space Flight
Center, Location
6206-AH, 86-004535

Central Computer
Facility Space Station
Processors

Space Station
Management
Communications and
Data System

Space Station
Management
Communications Data
System

Sigma Vv
Replacement

Supports utilization.

Supports system
definition.

Supports project
management.

Supports Space Station
model study and Space
Shuttle Main Engine
Controller software
verification.

1,087

3,077

3,600

350
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

BUDGET LINE ITEM

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

Fy 1986
OBLIGATIONS

PROGRAMIMATIC PURPOSE ($ IN THOUS)

Physics

Physics

Physics

Physics

Physics

and Astronomy

and Astronomy

and Astronomy

and Astronomy

and Astronomy

Goddard Space Flight
Center, Location
5103-Cca, 86-002130

Marshall Space Flight
Center, Location
6201-26, 86-004085

Marshall Space Flight

Center, Location
6201-25, 86-004025

Marshall Space Flight
Center, Location
6209-TC, 86-004695

Marshall Space Flight
Center, Location
6201-35, 86-004170

Cosmic Background
Explorer (COBE)

IBM 4341 Central
Processing Unit
Replacement

High Capacity Mass
Storage

Payload Crew Training
Center Development and
Operations Processor
System Replacement

Administrative and
Program Support
Directorate Node

New capacity in support 1,057
of integration and test

of COBE.

Supports project 782
management.

Supports Spacelab mission 360
management.

Supports Spacelab 400
mission management

advanced program and

crew training for Spacelab
experiments.

Support Spacelab mission 260
management.
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SMVIARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

IN FY 1986 BUDGET

Fy 1986
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS)

Planetary Exploration

Space Applications

Space Applications

Space Applications

Space Applications

Space Applications

Jet Propulsion
Laboratory, Location
5507-GL, 86-009655

Goddard Space Flight
Center, Science and
Applications
Computing Center
86-000855, 865;

Goddard Space Flight

Center, Bldg. 22,
86-001560, 1635;
51-82-10

Jet Propulsion
Laboratory, Location
5507-0D, 86-004885

Jet Propulsion
Laboratory, 55-85-01

Lewis Research Center,

Location 2200, 86-000750

(SACC) ,
51-81-01

University of lowa

Computers

SACC Upgrade

High Speed Computing
Facility

Pilot Ocean Data System

Data Processing System

Master Control System
for Advanced Communi-
cations Technology
Satellite (ACTS)
Hardware

Supports Galileo Project 777

Continues replacements 2,255
of computing facility
to meet program

requirements.

Support climate research, 143
global scale atmospheric
processes, and crustal

dynamics s

New capacity in support of 500
data systems.

Provides global wind field 632
data on Scatterometer
Project.

New capacity in support 1,500

of advanced communications
research.
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LUVMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

Fr 1986
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS)

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Ames Research Center,
NAS Facility, 86-006905,
6935; 21-84-03

ATess Research Center,
Bldg. 233, Central
Computer Facility
86-011240; 21-85-01

ATes Research Center,
Bldg. 233, Central
Computer Facility,
21-85-03

A Research Center,
Bldg. N-211, 21-85-04

Langley Research
Center, Location
2302-BB, 86-006050

Numerical Aerodynamic
Simulation Processing
System Network (NPSN)

Large Scale Scientific
Processor (LSSP)

Mass Storage System (MSS)

B-200 Super King

AIr Aircraft

Mass Storage

Provides a large scale,
high performance compu-
tational resource for
solving three dimensional,
viscous fluid flow equations
specially oriented toward the
solution of aerodynamic and
fluid dynamic problems.

17,300

Provides large scale,
very high speed vector
processing capabilities
in computational fluid
dynamics and computa-
tional physics.

6,050

Provides the main data
storage and data manage-
ment facilities for the
Central Computer Facility
computers.

1,500

Provides inflight 1,043
monitoring of research
aircraft operations and
related logistics support
for research programs.
Adds additional cartridge 400
storage units to meet

increased volume.
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

FY 1986

OBLIGATIONS

PROGRAMMATIC PURPOSE

($ IN THOUS)

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Aeronautical Research
and Technology

Langley Research
Center, Location
2302-BB, 86-006055

Langley Research
Center, Location
2302-BB, 86-006070

Langley Research
Center, Location
2304-C3, 86-006345

Lewis Research Center,
Bldg. 142, 86-000720,
22-84-03

Lewis Research Center,
Bldg. 77, 86-000775,
22-85-01

Lewis Research Center,
Bldg. 142, 86-000385

Lewis Research Center,
Bldg. 142, 86-000410

Simulation Network

Vector Processing

8-Foot High Temperature
Structures Tunnel (HTST)
Data Systems Upgrade

Transient Data Recorder
Replacement (TRADAR III)

Real-Time Simulation
System

Bulk Output Processor

Archival Mass Storage
Hardware

Options for completion
of the Real Time
Communications Subsystem

Upgrades Vector

System to 32 million
64-bit words of high-
speed control memory.

Upgrades current system
to support research
demands.

Upgrades existing
recording system;
replacement parts no
longer available and
maintenance coOsts
excessive.

Provides real-time
simulation of propulsion
systems «

Manages bulk graphic
and print output from
network large mainframes.

Provides large mainframe
storage backup.

314

3,000

700

750

1,000

600

400
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMIVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

IN Fy 1986 BUDGET

PROGRAMMATIC PURPOSE

FY 1986
OBLIGATIONS
($ IN THOUS.)

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Johnson Space Center,
Location 7201-Aa,
86-010425

Johnson Space Center,
Location 7203-AA,
86-010175

Johnson Space Center,
Bldgs. 35 and 5,
86-010185; 72-76-01

Johnson Space Center,
Bldg. 5, 86-010225;
72-84-03

Johnson Space Center,
Location 7208-AK,
86-010400

Johnson Space Center,
Location 7256-XX,
86-010245

Johnson Space Center,
Location 7274-NN,
86-010280

Johnson Space Center,
Location 7277-AA,
86-010305

DOD1181 Lease Supports Shuttle 460

Orbiter.
Mission Control Center Supports launch and 8,195
Host 1 Upgrade and Disk mission support.
Purchase
Shuttle Mission Simulator Supports Shuttle 1,048
Guidance and Navigation Orbiter.
System Replacement
Shuttle Mission Simulator Supports Shuttle Orbiter. 200
Reliability Performance
Modification
Shuttle Mission Simulator Supports Shuttle Orbiter. 389
Host Disk aA/B/C
Engineering Systems Supports Shuttle Orbiter. 400
Laboratory Augmentation
Flight Design System Supports Shuttle Orbiter. 800
System Hardware Upgrade
and Replacement
IBM 3083 Supports Shuttle 1,550
Upgrade Orbiter.
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUVIVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

FY 1986 BUDGET

PROGRAMMATIC PURPOSE

Fy 1986
OBLIGATIONS
($ IN THOUS)

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Johnson Space Center,
Location 7277-AA,
86-010310

Johnson Space Center,
Location 7277-AA,
86-101320

Johnson Space Center,
Bldg. 5, 72-85-09

Kennedy Space Center,
Launch Complex 39 and
Industrial Area,
76-85-01

Kennedy Space Center,
Location 7602-J3,
86-005045

Kennedy Space Center,
Location 7602-M1,
86-005050

Disk Subsystem

IBM 3033
Replacement

Simulation Communication
Equipment

Operational Intercom

System

Shuttle Inventory
Management System
(SIMS)II, Amendment |

Central Computer
Management System,
Central Processing
Unit Replacement

Supports Shuttle
Orbitera

Supports Shuttle
Orbitera

Replaces obsolete voice

communications system
on the Shuttle Mission
Simulator.

Provides voice communi-
cations €or support of

checkout and launch of

the Space Shuttle.

Supports launch site

logistics €unctions.

Supports launch site
equipment.

680

1,800

1,000

18,384

305

400

SA 20



PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LUMVIARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUVER

EQUIPMENT DESCRIPTION

Fy 1986
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS. )

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Shuttle Production and
Capability Development

Marshall Space Flight
Center , Michoud
Assembly Facility,
New Orleans, LA,
62-86-01

Marshall Space Flight
Center, Bldg. 4207,
62-86-02

Marshall Space Flight
Center, Location
6206-XX, 86~004590

Marshall Space Flight
Center, Location
6202-01, 86-0004275

Marshall Space Flight
Center, Location
6202-01, 86-004285

Marshall Space Flight

Center, Location
6206-AI, 86-004540

Private Automatic
Branch Exchange (PABX)

Private Automatic Branch
Exchange (PABX)

CI5000 Analog Equipment
Replacement

Remote Communications
processor

FR80 Replacement

Sigma | Replacement

Provides integrated 300
voice/data digital

PABX for program

support communications.

Provides integrated 2,900
voice/data digital PABX

for program support
communications.

Supports Space Shuttle 70
Main Engine (SSME).

Supports external tank. 279
Supports external tank. 566
Supports Space Shuttle 350

Main Engine Controller
software verification

and Space Station model
Studye
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SIUMIVARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

I'N

Fry 1986 BUDGET

PROGRAMMATIC PURPOSE

FY 1986
OBLIGATIONS
($ IN THOUS. )

Space Transportation
Operations

Space Transportation
Operations

Space Transportation
Operations

Space Transportation
Operations

Space Transportation
Operations

Space Transportation
Operations

Space Transportation
Operations

Johnson Space Center,
Location 7201-2a,
86-010430

Johnson Space Center,
Location 7266-AC,
86-010265

Kennedy Space Center,
Cape Canaveral Air
Force Station, 76-86-01

Kennedy Space Center,
Location 7601-P2,
86-005155

Kennedy Space Center,
Location 7602,
86-005115

Kennedy Space Center,
Location 7602-D4,
86-005055

Marshall Space Flight
Center, Location
6201-25, 86-003980

Xerox 9700 Lease

Shuttle Payload
Selection System
Replacement

Aircraft Refueler

Configuration Management
Data System

Various ADPE purchased
by Lockheed Space
Operations Corp.

Data Management
System

S-1100 Processor/Memory
Expansion

Supports Shuttle
operations

Supports Shuttle
operations.s

Transports 5,000
gallons of hydrocarbon
fuel.

Supports Shuttle

444

500

350

115

operations in Engineering

Development Directorate.

Supports Shuttle
operations for the
Shuttle Processing
contract.

Supports Shuttle

operations.

Supports Shuttle and
Spacelab operations.

4,200

500

334
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SIMVIARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

RECEIVING INSTALLATION FY 1986
BUILDING LOCATION, AND OBLIGATIONS
FROGRAM BUDGET LINE ITEM ADP/EAD CONTROL NUMBER EQUIPMENT DESCRIPTION PROGRAMMATIC PURPOSE ($ IN THOUS. )
Space Transportation Marshall Space Flight 5-1100/82 Lease Supports Shuttle 809
Operations Center, Location operations.
6201-25, 86-004005;
62-85-03
Space Transportation Marshall Space Flight Data System Technology/ Supports Shuttle 800
Operations Center, Location Huntsville Operations operations.
6205-AB, 86-004500 Support Center Hardware
to Data Base Space Shuttle
Main Engine
Space Transportation Marshall Space Flight External Tank High-speed Supports Shuttle 336
Operations Center, Location Storage Augmentation. operations.
6202-01, 86-004320;
62-84-05
Space Transportation Marshall Space Flight Sperry 1100/83 Supports Shuttle 278
Operations Center, Location Backing Storage operations.
6202-01, 86-004325 Augmentation
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PROGRAM BUDGET LINE ITEM

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SMVIARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN Fy 1986 BUDGET

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

Fr 1986
OBLIGATIONS
($ IN THOUS)

PROGRAMMATIC PURPOSE

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data

Syatems

Goddard Space Flight
Center, Bldg. 14,
51-80-02

Goddard Space Flight

Center, Bldg. 23,
86-001420, 1425;
51-82-04

Goddard Space Flight

Center, Bldg. 14
86-002510, 2516;
51-82-06

Goddard Space Flight

Center, Bldg. 14,
86-002545, 2560;
51-82-07

Goddard Space Flight
Center, Bldg. 23,
51-82-09

Goddard Space Flight

Center, Bldg. 3/14,
86-002290; 51-84-02

Goddard Space Flight
Center, Bldg. 23,
86-002055, 2060, 2105;
51-84-03

Project Operations
Control Center

Univac 1100/82
Computer and Peripherals

Command Management
System

Orbit Computation System

Computer and Special
Data Capture Equipment

Multi- Satellite
Operations Control
Center (MSOCC-I)

Upgrade

Gamma Ray Observatory
(GRO) Data Capture
System

Supports mission 200
control workload.

Spacelab output 3,200
processor.
Provides computing 1,500
capability for Project
Operations Control Centers
(POCC's ).
Provides mission 1,800
operations orbit
computing support.
Provides a capability 200
to account for packetized
data from Space Telescope.
Upgrades real-time 3,000
operations capability
for supporting multiple
spacecraft in the Control
Center.
Captures science data 3,000
from the GRO spacecraft.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

LUVMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN FY 1986 BUDGET

PROGRAM BUDGET LINE ITEM

RECEIVING INSTALLATION
BUILDING LOCATION, AND
ADP/EAD CONTROL NUMBER

EQUIPMENT DESCRIPTION

Fy 1986
OBLIGATIONS

PROGRAMMATIC PURPOSE ($ IN THOUS)

Space and Ground Networks,
Communication and Data
Systems

Space and Ground Networks,
Communication and Data
Systems

Goddard Space Flight
Center, Bldg. 3/14,
86-002220, 2240;
51-84-06

Ames Research Center,
Dryden Flight Research
Facility, 21-85-06

Univac 1100/82
Leased System in the
Network Control Center

Telemetry/Radar
Acquisition and
Processing System

Main Processor System 1,900
supporting operational
Network Control Center .

for TDRSS.

Supports flight missions
at the aeronautical test
range.

1,000 f
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